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Summary 
Mental health is a foundation of health and a neglected global problem. This thesis examines 
the influence of mental health on human behavior change in the water, sanitation, and hygiene 
(WASH) sector in vulnerable populations. 
This research includes three studies from one of the poorest Sub-Saharan African countries, 
Malawi. The studies aim to improve WASH-related outcomes and uncover the underlying 
mechanisms of mental health on these important daily behaviors to prevent diarrhea. In each 
study, face-to-face interviews were used to collect data on latrine coverage, water collection, 
transportation and storage, and hand-washing behaviors. Each study also considered context 
factors, especially mental health effects. Psychosocial determinants of desirable health 
behaviors were explored using the risks, attitudes, norms, abilities, and self-regulation (the 
RANAS) psychological model of behavior change. The three studies predicted and evaluated 
evidence-based behavior change, and their results revealed the underlying mechanisms by 
which mental health influences these health behaviors. 
These results could be used to improve the effectiveness of WASH-related programs targeting 
people and communities in poor developing countries affected by adversity, emergencies, 
natural disasters, disease outbreaks, and conflict events. These programs should also include 
mental health assessment and proper therapeutic services to mitigate mental disorders in large-
scale interventions. 
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Introduction to the Thesis 
Background 
‘Mental health is defined as a state of well-being in which every individual realizes his or her 
own potential, can cope with the normal stresses of life, can work productively and fruitfully, 
and is able to make a contribution to her or his community.’ (WHO, 2005) 
Mental disorders such as depression, anxiety, and post-traumatic stress disorder (PTSD) pose a 
significant global problem with economic consequences amounting to an estimated loss of 
US$16 trillion by 2030 (Patel et al., 2018). Current research shows that one in ten people 
worldwide is estimated to need mental health care at some point in their lives (WHO, 2018b). 
Especially in developing countries, vulnerable individuals and communities affected by 
adversity not only lack key resources such as safe drinking water and food or sanitation facilities 
appropriate for handwashing with soap but also suffer from physical and mental disorders. The 
main reasons for this suffering are exposure to humanitarian emergencies, natural disasters, 
violence, conflicts, displacements, and disease outbreaks.  
The aim of psychological research in developing countries is to contribute to a healthy, human-
centered approach to sustainable development (SD), which is included in the agenda of the 
United Nations (UN). This contrasts with a past focus on economic growth in developing 
countries. Three dimensions of SD are economic, environmental, and social sustainability, 
which in turn include people’s well-being and welfare (SDSN, 2014). 
Health-related outcomes in the water, sanitation, and hygiene (WASH) sector are especially 
relevant for vulnerable populations (Campbell, Benova, Gon, Afsana, & Cumming, 2015). 
Many research studies have substantiated the negative impacts of scarcity of safe drinking water 
and, poor sanitation and hygiene conditions on health-related outcomes in low- and middle-
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income settings, such as diarrhea, cholera, and other waterborne diseases (Bartram & 
Cairncross, 2010; Montgomery & Elimelech, 2007; WHO, 2000; Wolf et al., 2014). Better 
outcomes require improvement of water, sanitation, and hygiene facilities such as latrines, safe 
drinking water boreholes, handwashing facilities and soap, and their subsequent regular use 
(Peal, Evans, & van der Voorden, 2010).  
However, merely providing infrastructure does not always result in use of facilities and 
performance of desirable behaviors (Prüss‐Ustün et al., 2014; Shaheed, Orgill, Montgomery, 
Jeuland, & Brown, 2014; Tilley et al., 2014). Many studies on behavior change have shown 
that substantial behavior change interventions are required to elicit and sustain regular 
performance of these behaviors (Clasen et al., 2015; Inauen, Tobias, & Mosler, 2013; W.-P. 
Schmidt & Cairncross, 2009; Sonego, Huber, & Mosler, 2013). 
However, little is known about the underlying mechanisms and effects of mental disorders on 
WASH-related behaviors and their impact on the effectiveness of behavior change interventions 
in the WASH sector. Mental disorders cause emotional suffering, impaired relationships with 
others, thought and behavioral disturbances that can substantially impair the daily activities of 
vulnerable individuals (WHO, 2005). Daily routine activities, such as safe drinking water 
collection, transportation and storage until consumption, hand washing with soap, and latrine 
construction require effort, time, and strong motivation.  
Malawi  is a vulnerable sub-Saharan country with low income per capita and high population 
densities (Wood & Mayer, 2006).  Poverty, hunger, lack of safe drinking water, food insecurity, 
and poor water, sanitation, and hygiene (WASH) conditions are common in many communities, 
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which also show a high prevalence of mental disorders (29.9%) (Stewart et al., 2009) and 
depression (30.3%) (Udedi, 2014).  
The following sections first present the risk factors and outcomes of impaired mental health. 
Second, the RANAS behavior change model (Mosler, 2012) is described. This was developed 
from well-established psychological theories, such as the Theory of Planned Behavior (Ajzen, 
1991), the Health Belief Model (Rosenstock, 1974), the Protection Motivation Theory (Floyd, 
Prentice‐Dunn, & Rogers, 2000), and the Health Action Process Approach (Schwarzer, Lippke, 
& Ziegelmann, 2008). We used the RANAS Model in our studies to detect motivational 
behavioral determinants of desirable health behaviors aiming to develop effective evidence-
based behavior change interventions in WASH sector. Third, the objectives, aims and research 
questions are introduced for the three independent studies conducted as a part of the present 
thesis. These are presented in Chapters 1 to 3 of the thesis. All three research studies were 
conducted in rural Malawi; two have been published and one submitted. Finally, the summary 
and general discussion will present the principal findings, implications for practice and policy, 
limitations, and conclusions of the research studies included in the present thesis. 
Risk factors and outcomes of poor mental health 
Risk factors of mental disorders 
Research on mental health, especially in developing countries, faces several challenges, such 
as integration in policy and its practical application using evidence-based mental health 
interventions (Collins, Insel, Chockalingam, Daar, & Maddox, 2013). Past research shows that 
risk factors of mental disorders include poverty (Patel & Kleinman, 2003), insecure access to 
key resources such as safe water and food (Cole & Tembo, 2011; Jones, 2017; Patel & 
Kleinman, 2003), hunger and malnutrition (Weaver & Hadley, 2009), chronic health problems, 
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and exposure to humanitarian emergencies, natural disasters, conflicts, violence, and abuse 
(WHO, 2013). Mental disorders are also related to AIDS/HIV (Myer et al., 2008), addict 
behaviors (RachBeisel, Scott, & Dixon, 1999), and malaria (R. Jenkins et al., 2019; R. Jenkins 
et al., 2017). Further risk factors for mental disorders are poor education and illiteracy (Araya, 
Rojas, Fritsch, Acuna, & Lewis, 2001). Research from Malawi shows that maternal mental 
disorders are associated with infant growth, undernutrition, stunting (Stewart et al., 2009), 
lower socioeconomic status, problematic relationships, infant health problems, HIV infection, 
and poverty (Stewart et al., 2010). The risk factors associated with mental disorders are 
presented in Figure 1. 
Outcomes of mental disorders related to WASH  
In contrast to risk factors associated with mental disorders, to our knowledge there is a research 
gap on the link between mental disorders and WASH-related behaviors. Consequently, it is 
important to understand the psychological mechanisms or context factors through which 
behavior change occurs. The present thesis includes recently conducted research confirming 
that mental disorders are linked in several ways to poor water, sanitation, and hygiene 
conditions and behaviors, such as latrine construction (Slekiene & Mosler, 2018a), water 
collection transportation and storage (Slekiene & Mosler, 2019b), hand washing with soap, and 
effectiveness of hand-washing interventions (Slekiene & Mosler, 2019a).  
To make behavior change interventions in developing countries more effective, the present 
thesis highlights people’s mental health as a very important context factor for the WASH sector. 
Figure 1 summarizes the links among risk factors for mental disorders, psychosocial factors 
underlying WASH-related behaviors, and outcomes of impaired mental health related to 
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WASH. Psychosocial factors in Figure 1 are used to assess behavioral motivators and to 
develop behavior change interventions in order to change various WASH-related behaviors. 
 
Figure 1. Risk factors and WASH related outcomes of impaired Mental Health.  
RANAS model of behavior change 
Efficient behavior change requires knowledge of the behavioral factors associated with the 
target behaviors. To identify the factors associated with WASH-related behaviors, as theoretical 
basis for our research we used the risks, attitudes, norms, abilities, and self-regulation (RANAS) 
model of behavior change (Mosler, 2012). The RANAS model of behavior change has been 
developed using well-established psychological theories. The model consists of four elements. 
These are five psychosocial factor blocks; target behaviors; behavior change techniques 
(BCTs); and context factors (see in Figure 2 below the extended RANAS model from (Mosler 
& Contzen, 2016)). 
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Figure 2. RANAS Model (Mosler, 2012; Mosler & Contzen, 2016). 
Psychosocial factors of the RANAS model 
Risk factors: the risk factors represent individual understanding and awareness about the 
pathways of transmission of a disease and prevention methods (factual knowledge); individual 
subjective perception of personal risk (perceived vulnerability); and perception of the personal 
consequences of contracting a disease (perceived severity). The individual risk perceptions 
were postulated by several researchers: in the Health Belief Model (Rosenstock, 1974), the 
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Protection Motivation Theory (Floyd et al., 2000), and the Health Action Process Approach 
(Schwarzer et al., 2008).   
Attitude factors: the attitude factors represent individuals’ positive and negative attitudes 
towards a target behavior. These comprise personal beliefs about costs such as effort, time, and 
money and about benefits such as health advantages (instrumental beliefs) and feelings arising 
while thinking about and performing the target behavior (affective beliefs).  
Norm factors: the normative factors represent perceived social influence, such as the behavior 
of others in the household or community (descriptive norm); others’ approval or disapproval 
including that of family members, friends, relatives, institutional norms, and the opinion of 
community leaders and celebrities (injunctive norm); and the personal importance or sense of 
obligation (personal norm) attached to a target behavior (Cialdini, 2007).  
Ability factors: the psychosocial ability factors represent individuals’ beliefs about their natural 
abilities to perform the target behaviors (action knowledge), confidence in the performance of 
a behavior (self-efficacy), confidence in continuation (maintenance self-efficacy), and 
confidence in recovery (recovery self-efficacy). Attitude, normative, and ability factors are well 
described by Theory of Planned Behavior (Ajzen, 1991), where behavior is predicted from the 
behavioral intentions.  
Self-regulation factors: self-regulation factors are postulated in the Health Action Process 
Approach (Schwarzer et al., 2008). The self-regulation factors represent the management of 
conflicting goals and distracting cues (action control/ planning) and of barriers (coping 
planning). Additional factors are commitment to, and remembering of, the target behavior.  
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Target Behavior 
A desirable outcome in the RANAS model is a target behavior, such as use of a technology, or 
intention to perform a target behavior, or habitual, repeated behavior, which is a result of 
commitment and remembering and is performed automatically and without thinking. 
Behavior change techniques (BCTs) 
BCTs are mapped to each psychosocial factor block: information BCTs for risk factors, 
persuasive BCTs for attitude factors, norm BCTs for normative factors, infrastructural, skill, 
and ability BCTs for ability factors, and finally, planning and relapse prevention BCTs for self-
regulation factors.  
Context factors of RANAS model 
The importance of context factors has been emphasized in previous research (W. P. Schmidt et 
al., 2009; Seimetz, Boyayo, & Mosler, 2016). The extended RANAS model, which is described 
in the practical guide (Mosler & Contzen, 2016), includes personal, social, and physical 
contexts which can influence a) the effectiveness of an intervention on psychosocial factors; b) 
psychosocial factors directly; and/or c) change the influence of psychosocial factors on 
behavior outcomes. 
The social context includes culture, social relations, laws and policies, economic conditions, 
and the information environment (e.g. household size, religion, leadership).  
The physical context consists of the natural and built environment (e.g. soil conditions, water 
availability, ect.).  
The personal context is formed by socio-demographic factors such as age, gender, education, 
marital status, income, and wealth (e.g., ownership of radio, TV, electricity, mobile phone, 
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running water). The physical health and mental health of the person as well as specific physical 
conditions like experiencing hunger are also a part of the personal context. 
Aims, Objectives, and Research Questions of the Thesis 
The overall aim of this research is to design more effective evidence-based interventions for 
water collection, transportation, and storage by taking the effects of mental health into account. 
The present thesis includes the objectives and nine research questions (RQs) of three research 
studies (see also Chapters 1, 2, and 3).  
The first research study (Chapter 1) characterizes the last nonowners of latrine using the theory 
of the diffusion of innovations (Rogers, 2010). Its objective was to uncover which of the 
psychosocial or context factors underlying latrine construction are relevant to the last 
nonowners of latrines, termed laggards in the diffusion of innovations theory, to understand the 
mechanisms underlying this behavior and then develop interventions tailored specifically to 
them. 
RQs for Chapter 1: 
1) What are the differences in psychosocial factors between owners and nonowners of a 
latrine in the households of rural Malawi?  
2) What are the differences in context factors between owners and nonowners of a latrine 
in the households of rural Malawi? 
The second research study (Chapter 2) highlights the links between mental health and safe 
drinking water collection, transportation, and storage behaviors. Its objective was to clarify 
whether there is a relationship between mental health and safe water behaviors, and if so, 
whether the motivational drivers of these behaviors are affected by mental health. This study 
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also elaborates the moderation effects of mental health on relationship between psychosocial 
factors and water related behaviors. 
RQs for Chapter 2: 
1) Which psychosocial factors are behavioral determinants a) for the safe drinking water 
collection and b) for water transportation and storage?  
2) Is there a relationship between mental health and a) safe drinking water collection and 
b) water transportation and storage?  
3) Does mental health moderate a) safe drinking water collection behavior and b) water 
transportation and storage?  
4) Are there differences between individuals with good and poor mental health in RANAS 
psychosocial factors influencing safe drinking water collection behavior and b) water 
transportation and storage? 
The third research study (Chapter 3) reveals the mechanisms underlying changes in hand-
washing behavior after an intervention and the key role of emotions. Its objective was to 
ascertain whether behavior change interventions influence changes in psychosocial factors and 
hand-washing behavior differently depending on the mental health of intervention recipients. 
This study also elaborates the underlying psychological mechanisms between mental health, 
hand washing with soap, and psychosocial factors as mediators.  
RQs for Chapter 3: 
1) Are there differences between changes to the hand-washing behavior of people with 
good mental health and those with poor mental health? 
2) Are there differences between changes of RANAS psychosocial factors of people with 
good mental health and those with poor mental health? 
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3) Do psychosocial factors mediate the relationship between mental health and hand-
washing behavior after the intervention? 
Background and design of the research project  
The studies presented in this thesis were conducted within a development research project 
initiated and funded by Belgian Red Cross Flanders. The aim of this project was to develop and 
test evidence-based behavior change strategies to change unhealthy WASH-related behaviors 
and to promote suitable sanitation facilities in rural Malawi. Its primary objective was to 
demonstrate the usefulness and usability of the RANAS approach for Belgian Red Cross 
Flanders (BRCF). This objective was met by developing and providing BRCF with the tools 
needed to implement the RANAS approach to behavior change and by conducting scientific 
studies on behavior change in WASH. 
The project included a pre-study and three surveys, baseline, midline, and endline, focusing on 
WASH-related behaviors in households and schools. Only research studies from baseline and 
midline surveys in households were included in the present thesis. The pre-study involved in-
depth face-to-face interviews, focus group discussion and observations. The data from this 
qualitative research indicated perceived barriers and conditions influencing the targeted 
WASH-related behaviors. The data from the pre-study were used to develop quantitative 
questionnaires used in all the project research studies.  
All surveys used a quantitative design and were conducted in April, May, and June of 2016, 
2017, and 2018 (households N=824 at the baseline). Data from the baseline survey indicated 
the significant psychosocial factors underlying WASH-related behaviors, and these results were 
used to develop strategies and interventions designed to change behavior. These interventions 
targeted hand washing with soap, safe drinking water collection, transportation, and storage, 
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and latrine coverage; interventions were developed by EAWAG (Swiss Federal Institute of 
Aquatic Science and Technology), implemented by the local partner, Malawi Red Cross Society 
(MRCS), and evaluated by EAWAG. Differences in the psychosocial factors underlying 
WASH-related behaviors and target behaviors were calculated before and after the 
interventions to reveal how effective the behavior change interventions were.  
The research studies demonstrated that all the targeted WASH-related behaviors increased 
significantly after the intervention.  The results of the present research are already in use in Red 
Cross tools and documents on behavior change approaches to preventing and controlling 
WASH-related diseases in developing countries. 
Research area  
The research studies took place in a rural area of central Malawi, Kasungu district, in the 
traditional authority of Kapelula. To conduct the household interviews and observations, 5 out 
of 12 group villages from the Kapelula region were chosen randomly during the baseline study. 
The following group villages were part of the study: Chikgang`ombe, Kapelula, Chinyanga, 
Chimwaye, and Msulira.  
Data collection method and interviewer training 
The data was collected using tablet devices equipped with OpenDataKit (ODK) software. A 
team of 16 data collectors performed structured face-to-face household interviews and 
observations (see Annex Table A1). An EAWAG researcher (Jurgita Slekiene), an EAWAG 
intern, a Red Cross officer, and a field supervisor coordinated the interviews and accompanied 
the data collectors in the field during the entire period of the quantitative data collection.  
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Prior to the data collection, the data collectors attended 4-5 days of training, during which they 
learned about the study, its goals, the theoretical background of the research study, and the 
questionnaire. The data collectors learned through practical exercises and role plays how to ask 
the different types of questions and how to complete the questionnaire. On the last day of the 
training, every data collector practiced an interview in the household. This experience was 
discussed afterwards as the final training topic.  
Interviews, questionnaires and measures  
The structured, face-to-face interviews were conducted in Chichewa, the local language of the 
study region. Each household interview took around one hour. The questionnaire was designed 
using the psychosocial factors and behavioral outcomes from the RANAS model. Most of the 
questions were closed questions, such as the questions about the target behaviors and the 
psychosocial factors. Responses to these questions were recorded using 5-point rating scales 
(from ‘not at all’ to ‘very much’). To identify hidden mediators and moderators influencing 
WASH-related behaviors in our study population, we included two questionnaires: 
transformational leadership (TFL) (Wang & Howell, 2010), which was adapted to the rural 
Malawian context (see Annex Table A1), and the validated Chichewa version of the self-
reporting questionnaire SRQ-20 (Beusenberg, Orley, & WHO, 1994; Stewart et al., 2009), 
which was used to assess mental health in households (see Annex Table A1). The applicability 
of the questionnaires was verified in a pre-test conducted before each study (N=16). 
Ethics statement 
All procedures in the research studies were conducted in accordance with the Declaration of 
Helsinki, and the research protocol was approved by the appropriate ethical committee in 
Malawi (National Committee on Research in the Social Sciences and Humanities; NCRSH; Ref 
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No: NCST/RTT/2/6), and by the Ethics Committee of the University of Zürich in Switzerland. 
All study participants provided their informed consent.  
Limitations  
The chief limitation of the research project was a constraint on meaningful comparisons 
between the interventions applied. This arose from a series of occurrences in the field. The 
initial aim of the project was to improve latrine coverage and use in households and schools in 
rural Malawi. The baseline data revealed 86% of latrine coverage and 90% of self-reported 
latrine use in the study area (Slekiene & Mosler, 2018a).   
Consequently, the study design was changed, and additional behaviors and questionnaires were 
included, such as hand washing with soap, and safe drinking water collection, transportation 
and storage. An additional change to the design of the study was comparison between a control 
group outside the project area (observational data was collected by MRCS) and three 
intervention groups: the first received only RANAS interventions based on baseline study 
results, the second received only the PHAST (Participatory Hygiene and Sanitation 
Transformation) approach, which was used by MRCS for many years (WHO, 1996), and the 
third, mixed group received the PHAST approach plus additional specific RANAS 
interventions. 
However, the over-engagement of the implementing organization in rural Malawi, the Red 
Cross volunteers, resulted in the spread of interventions to all study areas, which made 
meaningful comparisons between them impossible. Additionally, the Red Cross’s ethical 
attitude militated against having a control group inside the research project area.
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Abstract 
Open defecation is a public health problem worldwide. NGOs in developing countries use 
various approaches to increase latrine coverage, but for little-understood reasons, some of the 
population does not adopt latrine construction. The objective of our research was to uncover 
which of the factors predicting latrine construction are relevant to the last non-owners of 
latrines, termed laggards in the diffusion of innovations theory. In a cross-sectional study, 
quantitative face-to-face interviews were conducted in households in rural Malawi (N=824) to 
assess the behavioral determinants of latrine construction, mental health, and leadership. 
Around 14% of the households interviewed did not own a latrine. Study results suggest that 
non-owners have limited economic resources, perceive that latrine construction is expensive, 
that it is difficult to find money for latrine construction, and that it needs a lot of time and effort. 
The last non-owners of latrines live in smaller groups than latrine owners, communicate less 
with others about latrine construction, and are less influenced by opinion leaders. They consist 
in particular of socially vulnerable households, are younger, less educated, often have more 
impaired mental health, feel more vulnerable to contracting diseases, are less aware of the 
latrine construction of others in the village, feel less personally obliged to construct their own 
latrines, and are less confident in their ability to rebuild latrines damaged by flooding. The study 
confirmed that the assumptions of diffusion of innovation theory are useful in combination with 
the RANAS behavior change approach for developing evidence-based behavior change 
strategies in developing countries. 
 
Keywords: behavior change, rural Malawi, latrine construction, laggards, diffusion of 
innovations, mental health, opinion leadership, public health   
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Introduction 
Despite an increasing number of people with access to sanitation, approximately 946 million 
people worldwide still practice open defecation (WHO & Unicef, 2013). The detrimental 
effects of open defecation on health include such water, sanitation- and hygiene (WASH)-
related diseases as diarrhea, cholera, and typhoid. These reduce physical growth, lead to 
malnutrition, and cost developing countries roughly 260 billion dollars per year (G. Assembly, 
2012). To eliminate open defecation, the governments of developing countries and international 
organizations have deployed a variety of approaches to behavior change, such as Community-
Led Total Sanitation (CLTS), which have shown good results (Pattanayak et al., 2007). The 
aim of every open-defecation-free campaign is to reach 100% latrine coverage and latrine usage 
in a target population or community. However, this goal is often difficult or impossible to 
achieve and sustain (Barnard et al., 2013), because a certain proportion of the target population, 
for unknown reasons, does not become open-defecation free.  
The objective of this paper is to analyze this group, the last households that do not own a latrine, 
to understand the mechanisms underlying this behavior and to derive interventions tailored 
specifically to them. The theory of the diffusion of innovations (Rogers, 2010) defines five 
different types of adopters. i) Innovators are the first in adopting an innovation. They are 
interested in new ideas and could be described as cosmopolitans with many possible 
communication channels around the world. ii) Early adopters are integrated much more into a 
local social system than innovators, and they have a very high rate of opinion leadership in all 
local social systems. iii) The early majority accept the innovation before an average individual 
of the system and interact actively with other people; they are the followers of new innovations, 
not the leaders. iv) The late majority (34%) follow the innovation after an average member of 
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the system; they are skeptical, lack resources, and need a guarantee that an innovation is 
necessary for them. Finally, v) laggards constitute the last part of a population to adopt an 
innovation. Laggards are characterized as people who perceive a high risk in adopting a new 
behavior, are less influenced by opinion leaders, and are isolated from the social network. They 
refer to the past and hold traditional views. They have limited economic resources and a long 
innovation-decision process. Laggards will accept an innovation only following the 
confirmation of other people who are satisfied with the innovation (Rogers, 2010).  
In our study in rural Malawi, we performed a detailed analysis of the motives of the laggards 
group (the last 14% of non-owners of latrines) using the risks, attitudes, norms, abilities, and 
self-regulation (RANAS) model of behavior change (Mosler, 2012), because it contains a large 
number of psychosocial factors that influence behavior. The usefulness of this model in 
explaining latrine cleanliness was demonstrated in a recent study in rural Burundi (Sonego & 
Mosler, 2014). 
The five factor blocks of the RANAS model cover risk, attitude, norm, ability, and self-
regulation factors. Risk factors represent factual knowledge about the transmission of a disease, 
methods for prevention, and personal consequences, and perceived vulnerability and perceived 
severity of contracting a disease. Attitude factors represent beliefs about the costs and benefits 
of the particular behavior and feelings arising when thinking about the behavior. Norm factors, 
such as the behavior of others, others’ (dis)approval, and personal importance, represent 
perceived social influence. Ability factors represent people’s confidence in performing the 
behavior. Self-regulation factors represent management of conflicting goals, distracting cues 
and barriers, including commitment, and remembering the relevant behavior. 
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In our analysis, in addition to psychosocial factors, we include contextual factors relevant for 
latrine construction. The contextual factors are divided into three categories: the social, the 
physical, and the personal. The social context reflects culture, social relations, laws and 
policies, economic conditions, and the information environment communication. The physical 
context consists of the natural and built environment. Finally, the personal context is formed 
by socio-demographic factors such as age, gender, education, and the physical and mental 
health of the person and by physical conditions like experiencing hunger. In addition to the 
context factors, we aimed to detect how opinion leaders foster WASH behaviors in 
communities and applied the theory of transformational leadership (Bass & Avolio, 2004). 
Transformational leadership consists of four dimensions: idealized influence, inspirational 
motivation, intellectual stimulation, and individual consideration. Research suggests the 
universality and applicability of the theory of transformational leadership to different settings, 
such as military, hospital, industry, government, education, church, sports, music, and others 
(Bass & Avolio, 2004). 
The RANAS approach to behavior change in this case draws conclusions by comparing 
households that have built a latrine with the last people in a population, the laggards, who have 
not yet built a latrine. From the significant differences, we identify the psychosocial factors that 
steer the behavior of the last latrine non-owners and then choose corresponding behavior change 
techniques (BCTs) from the RANAS catalog of BCTs. 
This paper addresses two research questions: 1) What are the differences in psychosocial factors 
between owners and non-owners of a latrine in the households of rural Malawi? 2) What are 
the differences in context factors between owners and non-owners of a latrine in the households 
of rural Malawi? 
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The present study 
The objective of the present study was to develop evidence-based behavior change 
interventions to alter latrine construction in rural Malawi for the last 14% of the population who 
are non-owners of a latrine. To our knowledge, World Vision triggered CLTS in this study 
region in 2008, but only few villages were declared open-defecation free. This paper includes 
cross-sectional results from a baseline data survey in households of rural Malawi (N=824) and 
aims to identify behavioral and context factors associated with latrine construction. We use the 
study results to design various promotion activities that will be implemented by the local 
partner, Malawi Red Cross Society (MRCS). 
Methods 
Study design 
The study design includes a pre-study and a baseline survey. The pre-study involved in-depth 
qualitative interviews with Malawian Red Cross officers, pre-tests of the questionnaires and 
spot-checks in the field, focus group discussions with community members, observations of the 
households (for the general hygiene and sanitation situation, latrines, handwashing facilities, 
and availability of water and soap), and recruitment interviews with data collectors.  
The objective of this phase was to gain knowledge about barriers to and conditions facilitating 
the targeted behavior. The data from the pre-study were used to create quantitative 
questionnaire that were then used in a baseline survey.  A research permit application was also 
submitted in Malawi. Finally, the data from the baseline survey identified significant 
differences in the behavioral and contextual factors steering latrine construction between 
owners and non-owners.  
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Research area 
The study was conducted in households in a rural area in Malawi, the traditional authority of 
Kapelula, which is located within the Kasungu district. To conduct the household interviews, 
five group villages were chosen randomly from a group of twelve in the Kapelula traditional 
authority. The group villages chosen were Chikgang'ombe, Kapelula, Chinyanga, Chimwaye, 
and Msulira.  
Sample 
Quantitative data were collected from 824 households using a random-route method. The target 
respondent in the survey was the primary care provider of the household or a person responsible 
for latrine construction. The majority of the study participants (N=496) were women, who are 
the primary care providers of their families. The rest of the study participants (N=324) were 
men, responsible for the decision to construct the latrine.  
Data collection method and interviewer training 
Data collection took place between April and May 2016 and was accomplished by tablet 
devices using ODK, a software package from OpenDataKit. A team of 14 data collectors carried 
out structured face-to-face household interviews and rapid spot-check observations. The 
supervisor, Red Cross officer, and researcher coordinated and monitored the interviews and 
accompanied the data collectors in the field during the entire data collection period.  
Prior to the data collection, the interviewers attended five days of training, where they learned 
about the study, its goals, the theoretical background of the questionnaire, and the questionnaire 
itself. The data collectors practiced how to ask different types of questions and how to record 
data on the tablet device. Important do’s, such as gaining entry, reading the answer categories 
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if required for the psychometric questions and not reading the answers of open questions, and 
don’ts, such as not changing the sense of the question by changing the words, not suggesting 
answers, and not promoting a behavior, were discussed and trained with practical exercises and 
role plays. On the final day of the training, every interviewer practiced an interview in the field. 
This experience was discussed afterwards as the last element in the training. The applicability 
of the questionnaire was verified with a pre-test in the field (N=16). 
Ethics 
All procedures conducted during the baseline survey were in accordance with the Declaration 
of Helsinki, and the research protocol was approved by the ethical committee in Malawi 
(National Committee on Research in the Social Sciences and Humanities; NCRSH; Ref No: 
NCST/RTT/2/6), and by the Ethics Committee of the University of Zürich in Switzerland. All 
study participants provided their informed consent.  
Questionnaires and measures 
The structured, face-to-face interviews were conducted in Chichewa, the local language of the 
study region. Each interview took around one hour. The questionnaire was structured according 
to the behavioral factors of the RANAS model. Most of the questions were measured using 5-
point Likert scales (from ‘not at all’ to ‘very much’). To identify mechanisms underlying 
behavior in our study population, we added specific questions on communication and hunger. 
We assumed that communication and hunger could influence people’s behavior. We used 
additional questionnaires, such as SRQ-20 for the measure of mental health (Beusenberg et al., 
1994; Stewart et al., 2009), a validated 20-item Chichewa version of the Self Reporting 
Questionnaire, a brief screening measure for detection of probable depression/mental distress)  
and the transformational leadership (TFL) questionnaire focusing on latrine construction, which 
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includes communicating expectations, follower development, intellectual stimulation, and 
personal recognition items (Wang & Howell, 2010). We adapted the TFL to the rural Malawian 
context. 
The quantitative questionnaire covered general information and socio- economic status, health 
status and awareness, latrine ownership, psychosocial factors of latrine construction, mental 
health, leadership and communication, and an index of wealth.  Observational spot checks were 
recorded in the same file. All questionnaires used in the baseline survey were translated from 
English to Chichewa by local translators and then back-translated to ensure accuracy by other 
translators. 
Statistical analysis of data 
The data were directly transferred to computers (Excel files) and processed with IBM SPSS 23 
statistics software. Means for owners and non-owners were compared using ANOVA to 
identify the most influential behavioral and context factors. 
Results 
Frequencies of latrine construction 
Around 86% of the interviewed households had a latrine for their own use (self-reported and 
observed). However, nearly all households without a latrine (92.5%; N = 107) reported that 
they planned to construct one within the next twelve months. These respondents reported a high 
average intention to construct their own latrines within the next year.  
In our sample, the main reasons for not having built a latrine were lack of money (27.7%), just 
moved in (17.9%), will move soon (7.1%), heavy rains (8.9%), latrine collapsed (7.1%), busy 
(4.5%), and other (20.5%). The self-reported, multiple reasons for the decision to construct a 
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latrine were hygiene (65.6%), privacy (41.7%), ease of use (40.2%), security (22.2%), 
proximity to house (10%), and difficulty of finding a place for open defecation (2.3%).  
Owners versus non-owners analysis: psychosocial factors 
An ANOVA mean comparison analysis was carried out to answer the first research question: 
What are the differences in psychosocial factors between owners and non-owners of a latrine 
in the households of rural Malawi? 
Statistical analysis revealed significant differences between owners and non-owners of latrines 
in several psychosocial factors (see Table 1). To identify the most important differences, we 
calculated the effect size, d. The related population effect sizes (from d = .21 to d = 1.82) lie in 
a range between small and large effects (Cohen, 2013). A large effect was found for the factor 
Others' behavior in village (d = -1.81), meaning that Others' behavior in the village is rated 
higher by non-owners (M = 1.61, SD = .30) than by the owners (M = 2.48, SD = .50). Medium 
effects were found in the factors Vulnerability (d = .48), Belief expensive (d = .58), Belief 
difficult money (d = .63), Belief time and effort (d = .53) and Communication (d = -.61).  
This means that non-owners rate it more probable that they will contract diarrhea than owners 
do (Vulnerability), that non-owners believe that latrine construction is more expensive than 
owners do (Belief expensive), that non-owners believe that finding money for latrine 
construction is more difficult than owners do (Belief difficult to find money), that non-owners 
believe that they need more time and effort for latrine building than owners do, (Belief time 
and effort), and that non-owners talk less about latrine construction and perceive less that other 
people talk about latrine construction than owners do (Communication). 
 
Chapter 1 
 
 
25 
 
Table 1. Owners vs nonowners RANAS factors mean comparison with ANOVA 
Factor  
group 
Behavioral factors Owners  
M (SD) 
Non-owners 
M (SD) 
Cohen's d 
Risk  
factors 
Vulnerability *** 2.35 (1.23) 2.95 (1.30) .48 
Severity 4.44 (.86) 4.38(.95) n.s. 
Health knowledge 10.18 (1.83) 9.95 (2.06) n.s. 
Attitude 
factors 
Belief expensive *** .79 (.54) 1.12 (.72) .58 
Belief difficult money *** .87 (.59) 1.26 (.77) .63 
Belief space .56 (.27) .56 (.24) n.s. 
Belief time and effort *** .57 (.29) .75 (.56) .53 
Feelings (proud) 2.13 (.46) 2.20 (.39) n.s. 
Norm  
factors 
Other's behavior relatives** 4.11 (.89) 3.83 (1.02) -.31 
Other's behavior village*** 2.48 (.50) 1.61 (.30) -1.82 
Other's approval (factor) 4.08 (.84) 3.96 (.91) n.s. 
Personal obligation * 2.41 (1.66) 2.75 (1.67) .21 
Ability  
factors 
Confidence in performance 
(flooding) ** 
4.04 (1.12) 3.70 (1.31) -.30 
Confidence in performance 
recovery (damaged) *** 
4.02 (1.14) 3.52 (1.17) -.44 
Confidence in performance 
maintenance *** 
3.95 (1.22) 3.54 (1.22) -.34 
Commitment 2.16 (1.62) 2.32 (1.59) n.s. 
Additional 
factor 
Communication * 3.27 (1.14) 3.02 (1.23) -.61 
Note. *p ≤ .05, **p ≤ .01, ***p ≤ .001, n.s. = not significant.  N= 790-820. Owner: N=706-708; Non-owner: 
N=111-112. All questions (excluding factor knowledge, which is sum score) included 5-point Likert scales and 
response choices from “1 - not at all” to “5 – very much”. Cohen's d, small: d=.20, medium: d=.50, large: d =.80.  
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Owners versus non-owners analysis: context factors 
An ANOVA mean comparison was also calculated to answer the second research question: 
What are the differences in context factors (see Table 2 below) between owners and non-owners 
of a latrine in the households of rural Malawi? 
Table 2. Context factors for latrine construction 
Personal context Gender   
Age in years 
Education 
Literacy 
Marital status 
Mental health  
Hunger  
House ownership  
Income 
Wealth index (radio, TV, electricity, mobile phone, running water)  
Social context Household size 
Religion (not included in analysis because of lack variance - quite 
all respondents are Christians)  
Leadership 
Physical context Soil conditions  
 
Statistical analysis revealed that several contextual factors showed significant differences 
between owners and non-owners of latrines in the households of Kapelula (see Table 3 below): 
i) Marital status: 87.5 % of owners were married, compared to 68.1% of non-owners ; ii) 
Education in years: owners reported more years of education than non-owners (owners M=5.99, 
SD=3.62; non-owners M=4.92, SD=3.86); iii) Literacy: more  owners were able to write and 
read than non-owners (owners 70.4%; non-owners 53.1%); owners’ household size is bigger 
on average than non-owners’ (M=5.47, SD=2.21; non-owners M=4.50, SD=2.27); wealth 
index is higher for owners (M=.97, SD=1.00) than non-owners (M=.52, SD=.79); mental health 
is more impaired in non-owners (49.1%) than in owners (30.1%); and leadership is perceived 
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as more supportive (communicating expectations, follower development, intellectual 
stimulation, and personal recognition) by owners (M=.85, SD=.25) than by non-owners 
(M=.76, SD=.32).  
Table 3. Mean comparison with ANOVA of contextual factors of the study participants on 
latrine construction 
Variables Scale Owners M (SD) and % 
Non-owners 
M (SD) and % 
Gender Male/Female female 59.5% female 66.4% 
Age in years  38.00 (15.19) 36.43 (16.62) 
Marital status*** Yes/No (married=1, others=0) 
married 87.8% married 68.1% 
Educ. in years **  5.99 (3.62) 4.92 (3.86) 
Literacy*** Yes/No Yes 70.4% Yes 53.1% 
Household size***  5.47 (2.21) 4.50 (2.27) 
House ownership Yes/No owners 96.2% owners 95.6% 
Income  11970.44 (n.a.) 8708.41 (n.a.) 
Wealth Index*** 1-5 .97 (1.00) .52 (.79) 
Mental Health*** Yes/No (score 7 and more=Yes) 
Yes=30.1% Yes=49.1% 
Hunger 1-5 3.50 (1.38) 3.72 (1.22) 
Leadership***  .85 (.25) .76 (.32) 
Soil conditions  (sandy=0, clay=1, rocky=0, other=0) 
clay 61.2% clay 59.3% 
Note. *p ≤ .05, **p ≤ .01, ***p ≤ .001.  N=780. 
 
 
 
 
 
Chapter 1 
 
 
28 
 
Discussion 
Interpretation of results 
The purpose of the present study was to identify the contextual and psychosocial factors 
relevant to latrine construction and the differences between owners and last non-owners of 
latrines in a rural Malawian population.  
Our findings are in line with the theory of diffusion of innovation postulated by Rogers (Rogers, 
2010). Laggards, the last part of the population to adopt the innovation of latrine ownership, 
have limited economic resources, such as lower wealth. They also perceive latrine construction 
to be expensive, which may indeed reflect the reality they face, that it is difficult to find money 
for latrine construction, and that latrine construction needs a lot of time and effort. The last non-
owners of a latrine live in smaller groups (household size is smaller), they communicate less 
with others about latrine construction, and they are less influenced by opinion leaders, meaning 
that they perceive the local leadership as less supportive. 
Additionally, our results suggest that the last non-owners of latrines in our sample consist in 
particular of socially vulnerable households, which can be characterized as younger, less 
educated, and with more impaired mental health. They feel more vulnerable to contracting 
diseases, they are less aware of the latrine construction of others in the village, they feel less 
personally obliged to construct an own latrine, and they are less confident in their ability to 
rebuild a latrine after damage through flooding. 
To our knowledge, few studies in developing countries explain the factors steering behavior 
and the characteristics of various types of adopters of a new innovation, including the laggards 
(M. W. Jenkins & Cairncross, 2010; Moser & Mosler, 2008). However, some findings in 
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diffusion of innovation research are contradictory. For instance, a recent study in Bolivia 
(Gilles, Thomas, Valdivia, & Yucra, 2013) could not explain the agricultural practices of local 
farmers by adoption diffusion.  
Our study in rural Malawi confirmed that even if the characteristics and situation of the final 
adopters of an innovation are very similar to other countries and other contexts, it is important 
to identify and access the specific mechanisms underlying behavior with respect to innovation. 
One clear limitation of this study is that these cross-sectional design survey results need 
confirmation from longitudinal research. We do not have exact data about the previous 
diffusion process in the study region, the CLTS that was triggered in 2008. Future research 
should take this limitation into account. 
Practical implications 
We aimed to develop evidence-based behavior change interventions to alter latrine construction 
in rural Malawi for the last 14% of non-owners of a latrine. Following our study results and 
using the RANAS approach to systematic behavior change, including behavior change 
techniques (BCTs), we have developed population-tailored interventions in rural Malawi. We 
propose three intervention strategies to target latrine construction among final 14% of the 
population who have not yet built latrines: hardware promotion, social persuasion, and social 
support.  
The aim of the first intervention strategy is to increase people’s confidence in their abilities 
(confidence in performance) to construct their own latrine. This might involve, for instance, 
demonstrations in community meetings how to build a latrine. This would also include 
triggering behavior practice, in that participants would actually start building latrines.  
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The second intervention strategy aims to change beliefs about the costs and benefits of latrine 
construction. This intervention strategy focuses on social persuasion, such as providing 
information about costs and benefits, for example by conducting cost-benefit analyses. This 
would include not only financial costs and benefits, but also health and social consequences and 
the effort that latrine building entails. During a household visit, the Red Cross volunteer 
(promoter) and the participant together calculate the costs and efforts of latrine building. The 
total monetary costs are compared to the monetary costs of medical treatment and the effort is 
compared to the effort of taking someone to hospital or caring for a sick family member.  
The third intervention strategy, social support, aims to increase communication with others and 
social support for latrine construction. This strategy includes help with latrine construction; for 
instance, local leaders prompt community mobilization at community meetings, which means 
prompting the help with building of low-cost latrines, helping to find material using locally 
available resources, and helping to construct latrines for vulnerable households. 
Conclusions 
People’s thoughts and actions result from an interplay of psychosocial, contextual, and other 
factors such as time, new innovations, and interventions. These can result in either healthy or 
unhealthy behavior.  The present study combined psychological theory to explain the health 
behavior of the last non-owners, the final adopters of the innovation of latrine building. Our 
findings suggest that the last non-owners of a latrine deserve specific attention by taking into 
account that they are isolated, have limited resources, live in smaller groups, and need help 
from other community members. Our study confirmed that the assumptions of diffusion of 
innovations theory can be combined very effectively with the RANAS approach to behavior 
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change to develop evidence-based behavior change strategies on WASH behaviors in 
developing countries
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Abstract 
Background. Mental disorders, particularly depression and post-traumatic stress disorder, are 
common long-term psychological outcomes in emergency contexts arising from conflicts, 
natural disasters, and other challenging environmental conditions. In emergencies, people 
suffer not only from the lack of external resources such as drinking water and food but also 
from poor mental health. Mental disorders can substantially impair daily activities in vulnerable 
individuals. However, water, sanitation, and hygiene (WASH) behaviors are daily activities 
that require effort, time, and strong internal motivation. Therefore, questions arise: whether 
there is a relationship between mental health and safe water behaviors, and if so, whether the 
motivational drivers of these behaviors are affected by mental health. Methods. Our cross-
sectional study conducted face-to-face interviews with 638 households in rural Malawi. We 
used a quantitative questionnaire based on the risks, attitudes, norms, abilities, and self-
regulation (RANAS) approach to measure motivational psychosocial factors. Mental health 
was assessed using the validated Chichewa version of the Self-Reporting Questionnaire (SRQ-
20). Results. Almost a third of the respondents reported poor mental health. We found 
significant negative association between mental health and self-reported safe water collection 
(p =.01, r =−.104) but not between safe water transportation and storage behavior. The 
moderation analysis revealed significant interaction effects of mental health with some 
psychosocial factors and therefore on WASH behaviors. Poor mental health changed the 
influence of three psychosocial factors—perceived others’ behavior, commitment, and 
remembering—on safe drinking water collection behavior. The influence on water 
transportation and storage behavior of the perceived severity of contracting a disease, the belief 
that transporting and storing water requires substantial effort, and others’ approval depended 
on the mental health condition of the respondent. Conclusions. These results imply that 
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populations with a significant proportion of individuals with poor mental health will benefit 
from interventions to mitigate mental health before or parallel to behavioral change 
interventions for WASH. Specific population-level interventions have been shown to have a 
positive effect on mental well-being, and they have been successfully applied at scale. This 
research is especially relevant in emergency contexts, as it indicates that mental health measures 
before any WASH interventions will make them more effective. 
 
Keywords: behavior change, rural Malawi, RANAS, mental health, public health, water 
collection, transportation and storage. 
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Background 
Water is a fundamental human right, but around 783 million people worldwide still have no 
access to safe drinking water (U. G. Assembly, 2010). Many international organizations and 
local governments in developing countries try to make drinking water available for vulnerable 
populations by constructing and maintaining protected water sources such as boreholes and by 
treating water to make it safe to drink.  
However, simply providing infrastructure such as boreholes does not always result in safe 
drinking water collection, transportation, and storage (Shaheed et al., 2014). Contamination of 
drinking water can occur at several stages between water source and point of use, such as while 
transporting and storing drinking water (Gundry et al., 2006; Rufener, Mäusezahl, Mosler, & 
Weingartner, 2010; Wright, Gundry, & Conroy, 2004). Collecting drinking water from safe 
water sources and transporting and storing it safely requires specific behaviors, and substantial 
behavior change interventions are often required before these are generally and regularly 
performed (Clasen et al., 2015; Inauen et al., 2013; W.-P. Schmidt & Cairncross, 2009; Sonego 
et al., 2013).  
Moreover, water collection, transportation, and storage are daily activities that require effort, 
time, and self-efficacy. However, there is evidence that internal mental conditions such as poor 
mental health and depression can substantially impair such daily activities in vulnerable 
individuals (WHO, 2017a). Daily activities such as safe drinking water collection, 
transportation, and storage behaviors may be adversely  influenced by mental health. More than 
300 million people worldwide (3.4% of the global population) are affected by depression and 
other mental disorders, and their prevalence is especially high among vulnerable populations 
living in poverty (Patel & Kleinman, 2003) and with insecure access to water distribution 
systems (Workman & Ureksoy, 2017; Wutich & Ragsdale, 2008). Therefore, whether there is 
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a direct and/or indirect association or link between mental health and safe water collection, 
transportation, and storage behaviors is a particularly salient question.  
Malawi is a particularly suitable environment in which to examine these effects. The prevalence 
of mental disorders in Malawi is 29.9% (Stewart et al., 2008) and of depression around 30.3% 
(Udedi, 2014). Studies from Malawi report associations between depression and poverty, 
relationship difficulties, HIV infection, infant health problems (Stewart et al., 2010), lower 
perceived social support, and intimate partner violence (Stewart, Umar, Tomenson, & Creed, 
2014). Evidence suggests that mental health may be adversely affected by insecure access to 
key resources such as safe water, by food insecurity and experiencing hunger in daily life (Cole 
& Tembo, 2011; Jones, 2017), as a consequence of iron deficiency and anemia (Chen et al., 
2013), by chronic health problems, and by individuals exposed to humanitarian emergencies, 
natural disasters, conflicts, and other kinds of violence or abuse (WHO, 2014). In vulnerable 
populations, it is common that people suffer from poor physical and mental health, and this has 
negative consequences for health-related behaviors. One recent study from Zimbabwe has 
shown the negative influence of depression on hand washing in children (Slekiene & Mosler, 
2018b).  
Our study identifies the effects of mental health on factors associated with water collection, 
transportation, and storage behavior in the study population. The aim of our research is to design 
effective evidence-based interventions focusing on water collection, transportation, and storage 
in the households of rural Malawi that take the effects of mental health into account.  
To identify the factors associated with safe drinking water behavior, we used the risks, attitudes, 
norms, abilities, and self-regulation (RANAS) approach to behavior change presented in Figure 
1 (Mosler, 2012). The RANAS model offers an extensively tested instrument for the 
identification of behavior factors in the public health and water, sanitation, and hygiene 
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(WASH) sector. The applicability of the RANAS approach to safe water behavior change has 
been amply demonstrated in previous research, for instance in rural Ethiopia [8], rural Benin 
(Stocker & Mosler, 2015), and Chad (Lilje, Kessely, & Mosler, 2015; Lilje & Mosler, 2017).  
 
Figure 3. RANAS Model (Mosler, 2012; Mosler & Contzen, 2016). 
RANAS model uses five blocks of factors. Risk factors include health knowledge about 
transmission of a disease, prevention options, personal consequences, perceived vulnerability, 
and the perceived severity of contracting a disease. Attitude factors include beliefs about the 
costs and benefits of a particular behavior and feelings associated with the behavior. Norm 
factors, such as the perceived behavior of others’, others’ approval, and personal importance all 
involve perceived social influence. Ability factors include people’s confidence in their 
performance of a particular behavior. Self-regulation factors include management of conflicting 
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goals, distracting cues and barriers, commitment, and remembering to perform the behavior. 
Additionally, the RANAS model provides three categories of context factors: the social, the 
physical, and the personal. Culture, social relations, laws and policies, economic conditions, 
and the information environment constitute the social context. The natural and built 
environments comprise the physical context. Age, gender, education, individual differences in 
the physical and mental health of the person, and specific conditions such as nutrition and 
experiencing hunger are included in the personal context. 
The influence of psychosocial factors on the desired behavior may be impaired by context 
factors. Research studies have suggested that context factors such as burden of disease, access 
to water, household and community sanitation facilities, sociodemographic factors, and income 
are significant predictors for water collection, transportation, and storage behaviors (Dreibelbis 
et al., 2013; Figueroa & Kincaid, 2010). In this paper, we focus on an aspect of the personal 
context: individual differences in mental health.  
We assume that impaired mental health has a negative direct and indirect influence on safe 
drinking water collection, transportation, and storage behavior. We therefore addressed these 
four research questions (RQs): 1) Which psychosocial factors are behavioral determinants a) 
for the safe drinking water collection and b) for water transportation and storage? 2) Is there a 
relationship between mental health and a) safe drinking water collection and b) water 
transportation and storage? 3) Does mental health moderate a) safe drinking water collection 
behavior and b) water transportation and storage? 4) Are there differences between individuals 
with good and poor mental health in RANAS psychosocial factors influencing safe drinking 
water collection behavior and b) water transportation and storage? 
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Methods 
Study design 
The study included 638 randomly selected households in rural Malawi. A cross-sectional study 
design was applied. The large number of study households resulted in sample statistical power 
for the analysis. According to Cohen (Cohen, 2013) an alpha level of .05 and small population 
effect size for ANOVA calculations requires a sample size of 393 respondents when comparing 
two groups. 
Research area 
The study took place in a rural area in Malawi, Kasungu district, in the traditional authority 
(TA) of Kapelula. Face-to-face household interviews and observations  were conducted in five 
group villages in the Kapelula region, chosen by random sampling: Chikgang`ombe, Kapelula, 
Chinyanga, Chimwaye, and Msulira. 
Data collection method and data collector training 
Quantitative data were gathered from 638 respondents using the random-route sampling method 
(every third household). The quantitative data collection was conducted in May and June 2017 
using tablet devices equipped with OpenDataKit software (ODK). A team of 16 data collectors 
performed structured face-to-face household interviews and observed the availability of a 
specific container with lid for safe drinking water transportation and storage at one point in time 
during a home visit. Researchers, the Kasungu district Red Cross officers, and the field 
supervisor of the data collection team coordinated and monitored the sampling and interview 
procedure throughout the two-week period of quantitative data collection.  
Prior to data collection, the data collectors attended five days of training, during which they 
learned about the research study, its goals, the theoretical background of the questionnaire, and 
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the questionnaire itself. The data collectors practiced how to ask the different types of questions 
and how to use the questionnaire on the tablet device. The last day of training was used for a 
pre-test (N=16) of the questionnaire to verify its applicability. Every data collector practiced 
an interview with a household. Field issues and prior interview experience were discussed as 
the final training topic. 
Questionnaires and measures 
The structured, face-to-face interviews were conducted in Chichewa, the local language of the 
Kapelula region. The questionnaire was designed using the psychosocial factors from the 
RANAS model, but other questions and measurements were added. Most of the questions were 
closed, such as those about the target behaviors and the psychosocial factors (see also example 
items in Table 4). The quantitative questionnaire, based on the RANAS model, covered 
demographic and context questions, health status and awareness, safe drinking water collection, 
transportation, and storage behaviors, and psychosocial factors underlying safe drinking water 
collection behaviors. Questions were measured on 5-point Likert scale [from ‘not at all’ to ‘very 
much’; from ‘at no time’ to ‘almost each time’; from ‘never’ to ‘very often’; from ‘nobody’ to 
‘almost all of them’]. Demographics (contextual factors) included gender, age in years, marital 
status, education in years, literacy, household size, income, wealth index, experiencing of 
hunger, anxiety about the future situation of the family, and diarrhea (scales and questions see 
in Table 4). In addition, ownership of specific container with lid for safe drinking water 
transportation and storage was observed and recorded. 
For our study, behavior measures included self-reported drinking water collection from a safe 
well and self-reported drinking water transportation in specific containers with lids (see Table 
1). Only owners of a specific container with lid were asked the question about drinking water 
transportation and storage in a specific container with lid. 
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To identify hidden behavior mechanisms in our study population, we included a specific 
questionnaire on mental health. Mental health was assessed using the validated Chichewa 
version of the Self-Reporting Questionnaire (SRQ-20), which includes 20 Yes/No questions 
(Stewart et al., 2009). The suggested cutoff point for an initial validation study was a score of 
≥7 (score range 0-20) (Beusenberg et al., 1994). We defined a binary variable for good and 
poor mental health based on this score.  People who scored equal or above 7 points were 
assigned to a poor mental health group, and people who scored less than 7 points were assigned 
to a good mental health group (Beusenberg et al., 1994).   
Table 4. Questionnaire on the RANAS psychosocial factors (e.g., factors and items for safe 
water behaviors), water related behaviors, and contextual factors 
Behavior 
Determinants 
Selected Items 
Risk Factors    
Vulnerability  In general, how high do you think is the risk that you get diarrhea? 
Severity 
 
Health Knowledge 
Imagine that you contracted diarrhea how severe would be the impact on 
your life in general? 
Can you tell me what causes diarrhea? Could you please tell me for each 
following aspects whether it is a cause or not? E.g. Water contaminated by 
bacteria. 
Attitudinal Factors  
Belief effort 
Belief time consuming 
 
Belief expensive 
 
Belief distance (far 
away) 
How effortful do you think is collecting drinking water from safe well? 
How time consuming do you think it is to always collect drinking water 
from safe well? 
How expensive is it for you to always transport and storage water in a 
specific water container with lid? 
Do you think that the safe well of drinking water is far away from your 
usual area of activity? 
Belief certain for 
prevention 
Feelings 
How certain are you that always drinking water from safe well prevents 
you and your family from getting diarrhea? 
How much do you like collecting drinking water from safe well? 
Normative Factors  
Others’ behavior 
household 
Others’ behavior 
village 
How many people of your household always collect drinking water from 
safe well? 
How many people of your village always collect drinking water from safe 
well? 
Others’ approval 
 
 
Personal obligation 
People who are important to you like your family members, friends, the 
chief of the village, NGO workers or Pastor, how much they approve that 
you always collect drinking water from safe well? 
How strong do you feel a personal obligation to yourself to always collect 
drinking water from safe well? 
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Ability Factors  
Confidence in 
performance 
Difficult water  
How sure are you that you can always collect drinking water from safe 
well? 
How difficult is to get as much drinking water as you need from safe well? 
Barriers distance 
 
How confident are you that you can have drinking water from safe well, 
even if you have to walk some distance to reach the next safe well? 
Self-Regulation Factors  
Coping plan 
Remembering (pay 
attention) 
Remembering 
(forgetting last 24h)  
Do you have a plan what to do so that you always have drinking water 
from a safe well? Plan, please specify. 
How much do you pay attention to collecting drinking water from safe 
well? 
When you think about the last 24 hours: How often did it happen that you 
forgot to collect drinking water from safe well? 
Commitment 
(important) 
Commitment 
(committed) 
How important is it for you to collect drinking water from safe well? 
 
How committed do you feel to collect drinking water from safe well? 
Behavior 
Water collection 
behavior 
Water transportation 
& storage behavior 
 
How often do you collect drinking water from safe well? 
  
How often do you transport and storage water in a specific water container 
with lid? [Only owners of a specific water container with lid were 
assessed]  
Contextual factors 
Wealth index  
 
 
Hunger 
 
Anxiety about the 
future situation of the 
family 
Diarrhea 
 
Five items: ownership of radio, TV, mobile phone, electricity, and running 
water yes/no; sum scale from min. 0 to max. 5  
 
Do you suffer from hunger often? 5-point Likert scale from 1 – never to 5 
– very often 
How anxious are you about the future situation of your family? 5-point 
Likert scale from 1 – not at all to 5 – very much 
 
How frequently do you suffer from diarrhea? 6-point rating scale from 1 - 
never to 6 - more than one day per week 
Notes. Response scales: 5-point Likert scale for all RANAS psychosocial factors and behaviors [from ‘not at all’ 
to ‘very much’; from ‘at no time’ to ‘almost each time’; from ‘never’ to ‘very often’; from ‘nobody’ to ‘almost all 
of them’], [yes; no; I don’t know]. Health knowledge sum scale ranged from min. 0 to max. 20 (yes/no questions). 
Statistical analysis of data 
Statistical analysis of data was performed with the IBM SPSS 23 Statistics software and 
Microsoft Excel. Frequencies, correlations, ANOVAs, t-tests, and regression analyses were 
calculated. For regression analysis, we used (1) safe water collection and (2) transportation and 
storage behaviors as outcomes (the dependent variables) and the psychosocial factors of the 
RANAS model as predictors (the independent variables). A regression analysis method, 
PROCESS (macro for SPSS 23) (Hayes, 2017), was used for calculations of moderation 
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models. Such models test for interaction when two variables influence each other’s effects. Our 
model used mental health as a moderator (M), water collection behaviors as outcomes (Y), and 
psychosocial factors from the RANAS model as predictors (X). All the psychosocial factors 
included in the regression analyses were tested separately within a statistical moderations model 
as predictors (X). Moderation was conducted by testing for interaction between moderator M 
(mental health) and predictors X (psychosocial factors) in a model with outcome Y (water 
collection behavior). With evidence that X’s effect is moderated by M, the analysis should 
confirm X’s effect on Y at various values of the moderator (1=poor vs 0=good mental health in 
our model).  
Results 
The majority of the household respondents (59.2%; N=378) were women, usually the primary 
caregivers of their families. The rest of the study participants (40.8%; N=260) were men. The 
age of the participants ranged from 16 to 92 years (M = 38.51; SD = 15.40). In our sample, 69% 
(N=440) of the participants reported that they could read and write. On average, five people 
lived in a household (SD=2.22). The average monthly income per household was 11.482 
(SD=22160) Malawian Kwacha (approx. 16 USD). 
The prevalence of mental disorders in rural Malawi  
From the sample of 638 respondents in households of rural Malawi, around 26.8% (N=171) 
scored equal to or above 7 on the SRQ-20 scale (M=4.46, SD=3.99, SRQ-20 cutoff point ≥7). 
More than a quarter of the respondents reported poor mental health. Of 171 respondents with 
poor mental health, 63.2% (N=108) were female and 36.8% (N=63) were male.  
The characteristics of people with poor mental health 
To identify the characteristics of people with poor mental health, we compared two groups, 
those with poor mental health and those with good mental health, concerning these contextual 
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factors: gender, age in years, marital status, education in years, literacy, household size, income, 
wealth index (ownership of radio, TV, mobile phone, electricity, and running water, answered 
with yes/no; measured on a sum scale from min. 0 to max. 5), experiencing of hunger, anxiety 
about the future situation of the family, and diarrhea. 
The ANOVA mean comparison analysis of contextual factors (Table 5) revealed that 
individuals with poor mental health experience significantly more hunger, are more anxious 
about the future situation of the family, and suffer more from diarrhea. Further analysis (Chi-
square) showed no gender differences between people with poor mental health and those with 
good mental health but significant differences in marital status and literacy. 
Table 5. Mean comparison with ANOVA of contextual factors of the study participants on 
mental health condition: poor versus good 
Variables Scale Good mental health M (SD) and % 
Poor mental health 
M (SD) and % 
Gender                            Male/Female female 57.8% female 63.2% 
Age in years  38.39 (15.29) 38.83 (15.73) 
Marital status*** 
Yes/No (married=1, 
others=0) 
married 87.7% married 70.6% 
Educ. in years   5.97 (3.57) 5.58 (3.76) 
Literacy** Yes/No Yes 72.4% Yes 59.6% 
Household size  5.46 (2.28) 5.25 (2.21) 
Income (MWK: 
Malawi Kwacha) 
  12296.00 9273.73  
Wealth Index  
(radio, TV, mobile 
phone, electricity, 
running water) 
Yes/No; sum scale 
range: min. 0 to max. 5 
.95 (1.02) .87 (1.00) 
Hunger*** Likert 5-point scale from 1 to 5 
2.60 (1.52) 3.18 (1.39) 
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Anxiety about health 
situation*** 
Likert 5-point scale 
from 1 to 5 
1.78 (1.22) 2.25 (1.38) 
Diarrhea** Likert 6-point scale from 1 to 6 
1.42 (.67) 1.62 (.90) 
Note. *p ≤ .05, **p ≤ .01, ***p ≤ .001.  Good mental health N=467; poor mental health N=171. Questions: Do you 
suffer from hunger often? Measure ranged from 1 – never to 5 – very often. How anxious are you about the future 
situation of your family? How frequently do you suffer from diarrhea? Response: from 1 - never to 6 - more than 
one day per week. 
Behavior frequencies of safe water collection, transportation, and storage 
Our frequencies analysis revealed that our respondents collected drinking water from a safe 
well on average ‘most of the times’ (M=3.97, SD=1.54; self-reported; N=621). Observations 
showed that around 30.1% of the respondents (N=172) stored drinking water in specific 
containers with lids. Only those owners of a specific container with lid were asked about 
drinking water transportation and storage in a specific container with lid (N=172). The owners 
of specific containers with lids reported on average that they transport and storage drinking 
water in a specific container with a lid ‘most of the times’ (M=4.27, SD=1.22; see Table 6). 
Table 6. Means (M) and standard deviations (SD) of safe water collection, transportation, and 
storage behavior 
Behavior N M (SD) 
Drinking water collection from safe well (self-
reported) 
621 3.97 (1.54) 
Drinking water transportation and storage in a  
specific container with lid (self-reported) 
172 
(only owners of a 
container with 
lid) 
4.27 (1.22) 
Note. Questions for safe water collection: How often do you collect drinking water from safe well? Observation 
for water storage: Can you show me a water container for water collection? Water transportation question: How 
often do you transport and storage water in a specific water container with lid? Measure ranged from 1 – I (almost) 
never do this to 5 – (almost) each time.  
RQ1: Which psychosocial factors are behavioral determinants a) for the safe drinking 
water collection and b) for water transportation and storage?  
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To answer our first research question and so identify which psychosocial factors influence safe 
water collection behavior, we applied multiple linear regression analysis using self-reported 
safe drinking water collection behavior as outcome and RANAS psychosocial factors as 
predictors. All study participants, irrespective of their mental health condition, were included 
in the regression analyses. The RANAS model explained 74.6% of the variance in the safe 
drinking water collection behavior. 
Table 7. Linear regression of RANAS behavioral factors explaining the safe drinking water 
collection 
Factor group Behavioral factors M (SD) β B  
Risk factors 
 
Vulnerability   1.96 (1.23) .012 .016 
Severity  4.14 (.99) −.036 -.056 
Health knowledge  9.97 (1.80) .009 .008 
Attitude factors 
Belief effort 2.09 (1.66) −.065** -.060 
Belief time consuming  1.91 (1.51) .054 .055 
Belief distance (far away)  2.52 (1.67) −.114*** -.105 
Belief certain for prevent. 3.93 (1.26) .006 .007 
Feelings 4.07 (1.22) −.042 -.053 
Norm factors 
 
Others’ behavior househ. 3.94 (1.53) .239*** .241 
Others’ behavior village 3.93 (1.45) .341*** .361 
Others’ approval 4.15 (1.16) .000 .000 
Personal obligation 4.16 (1.29) −.045 -.054 
Ability factors 
Confidence in perform. 3.93 (1.33) .052 .061 
Difficult water  1.96 (1.55) −.080* -.080 
Difficult time 1.72 (1.37) −.043 -.048 
Barriers distance 3.77 (1.35) −.032 -.037 
Self-regulation 
factors 
Coping plan  .30 (.46) .007 .022 
Commitment (committed) 4.00 (1.21) −.019 -.024 
Commitment (important) 4.25 (1.06) .012 .017 
Remembering (pay attent.) 3.68 (1.36) .102** .115 
Remembering (forg. last 
24h) 
2.15 (1.68) −.068** -.062 
Additional factor Communication  3.85 (1.26) .110*** .134 
Note. *p ≤ .05, **p ≤ .01, ***p ≤ .001.  Adj. R2=.74.6, N=621. All responses were recorded on 5-point Likert 
scales with choices from “1 - not at all” to “5 – very much”. Coping plan scale: 0-1 (No/Yes). Health Knowledge: 
sum scale (0-15).  
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Eight factors were significant predictors of safe drinking water collection in the household 
sample (see Table 7): belief effort, belief distance (far away), others’ behavior household, 
others’ behavior village, difficult water (ability), remembering (pay attention), remembering 
(forgetting last 24h), and communication. Belief effort (β = −.065) and belief distance (far 
away) (β = −.114) are negatively associated with safe water transportation behavior; if people 
perceive that safe water collection needs a lot of effort and the water point is far away, they 
report collecting safe drinking water less often. The strongest predictors of safe water collection 
behavior were norms, such as others’ behavior in the household (β = .239) and village (β = 
.341). If respondents think that a lot of others in the household and village collect safe drinking 
water, they report collecting safe drinking water more often. The ability to collect enough 
drinking water (difficult water; β = −.080) is negatively associated with the target behavior. If 
people think they are not able to collect enough drinking water, they report collecting safe 
drinking water less often. Remembering was assessed in two ways: remembering “pay 
attention” (β = .102) and remembering “forgetting in the last 24 hours” (β = −.068). If people 
pay attention to performing the desired behavior, they report collecting safe drinking water 
more often, but if they forget about it, they report collecting less often. Communication (β = 
.110) was also positively associated with safe water collection behavior; if people communicate 
more about safe drinking water collection, they report collecting safe drinking water more often.  
This means that an increase in safe drinking water collection frequencies can be expected if any 
of these eight significant RANAS psychosocial factors increases while all other factors hold 
stable. An increase in water collection frequency of 0.6% can be expected in respondents who 
believe that water collection is not effortful and of 10.5% in those who believe that a safe well 
is not far away. Water collection frequency should be expected to increase by 24% in 
respondents who believe that water collection from a safe well is performed by many others in 
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the household, and by 36% in those who hold the same belief about others in the village. A 
increase of 0.8% can be expected in respondents who think that they are able to collect enough 
water, of 12% in those who pay attention to collecting water from safe well, and of 0.6% in 
people who did not forget it. Lastly, an increase of 13% should also be expected in those who 
communicate more about safe drinking water. Consequently, if we target significant 
psychosocial factors with specific behavior change interventions we expect people to collect 
safe drinking water more frequently after the intervention. To identify which psychosocial 
factors are determinants of safe water transportation and storage behavior, we again applied 
multiple linear regression analysis using self-reported safe water transportation and storage 
behavior as outcome and RANAS psychosocial factors as predictors. Only owners of specific 
containers with lids for water were included in the analysis (N=170). The RANAS model 
explained 40.9% of the variance of safe water transportation and storage frequencies (Table 8). 
Table 8. Linear regression of RANAS behavioral factors explaining the water transportation 
and storage in specific container with lid 
Factor group Behavioral factors M (SD) 
β B 
Risk factors 
 
Vulnerability  1.78 (1.11) −.061 -.067 
Severity  4.25 (.94) −.248*** -.322 
Health knowledge  10.40 (1.60) −.036 -.027 
Attitude factors 
Belief effort 1.56 (1.30) −.021 -.020 
Belief time consuming 1.56 (1.28) .020 .019 
Belief expensive  1.29 (.80) .026 .039 
Belief certain for 
prevention 
4.31 (1.05) −.136 -.159 
Feelings 4.38 (.94) .124 .162 
Norm factors 
 
Others’ behavior househ. 4.35 (1.19) .374*** .386 
Others’ behavior village 3.56 (1.25) −.155* -.152 
Others approval 4.49 (.88) .023 .032 
Personal obligation 2.71 (1.76) −.125 -.087 
Ability factors 
Confidence in 
performance 
4.21 (1.03) .173 .205 
Difficult time 1.21 (.70) −.024 -.042 
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Self-regulation 
factors 
Coping plan .25 (.43) .030 .086 
Commitment (committed) 4.32 (.97) .076 .096 
Commitment (important) 4.31 (1.07) −.055 -.063 
Remembering (pay 
attention) 
 4.06 (1.17) .157 .165 
Remembering (forgetting 
last 24h) 
1.71 (1.28) −.124 -.119 
Additional factor Communication  3.79 (1.23) .176* .175 
Note. *p ≤ .05, **p ≤ .01, ***p ≤ .001.  Adj. R2=.409. N=170. All responses were recorded on 5-point Likert scales 
with choices from “1 - not at all” to “5 – very much”. Coping plan scale: 0-1 (No/Yes). Health Knowledge: sum 
scale (0-15). 
Four factors were significant predictors of safe drinking water transportation and storage in 
specific containers with lids: severity (i.e., the perceived severity of contracting a disease), 
others’ behavior household, others’ behavior village, and communication. Others' behavior in 
the household (β = .374), that is, how many others in the household perform a target behavior, 
and severity (β = −.248), the perceived severity of contracting diarrhea, in other words the 
consequences for the participant’s personal and economic life, are the strongest predictors for 
safe drinking water transportation and storage. Additionally, communication (β = .176), talking 
to others about safe drinking water transportation and storage, is also a significant predictor of 
the desired behavior. A negative association between water transportation and storage and 
others' behavior in the village (β = −.155) could be explained with a suppressor effect (i.e., a 
correlation with a positive and significant outcome) in a linear regression analysis. 
This means that an increase in safe drinking water transportation and storage can be expected 
if any of these four significant RANAS psychosocial factors increase while all other factors 
hold stable. An increase in safe water collection and storage of 32% can be expected in 
respondents who perceive that contracting diarrheal disease would severely impact their lives. 
Further, an increase in safe water collection and storage should be expected of 39% in 
respondents who believe that safe water collection and storage is performed by many others in 
the household and of around 18% in those who communicate with others about water 
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transportation and storage in specific containers with lids. Again, if we target significant 
predictors with specific behavior change interventions, we expect people to transport and store 
drinking water in specific containers with lids more frequently after the intervention. 
RQ2: Is there a relationship between mental health and a) safe drinking water collection 
and b) water transportation and storage? 
To examine our second research question, we applied a Pearson correlation.  We found a 
significant negative relationship between mental health (SRQ-20 sum scale 0-20, cutoff ≥7; 
dummy variable for mental health: poor =1 and good =0) and safe drinking water collection 
behavior self-reported on 5-point Likert scale p = .01, r = −.104. Further statistical analysis 
showed that there is no statistically significant relationship between mental health and water 
transportation and storage.  
RQ3: Does mental health moderate a) safe drinking water collection behavior and b) 
water transportation and storage? 
To evaluate the third research question, we applied moderation analysis using macro PROCESS 
for SPSS (Hayes, 2017). We tested moderation models for interaction (when two variables 
influence each others effects. All the psychosocial factors from the RANAS model that were 
included in regression analyses and described in the previous section were tested separately 
within a statistical moderations model as predictors (X). Mental health was included as 
moderator (M), and safe drinking water collection behavior as outcome (Y). We used 
bootstrapping with 10,000 samples to estimate the confidence intervals of interaction effects 
(interaction between mental health and psychosocial factors on water collection behavior). The 
levels of the moderator variable were calculated with simple slopes analysis: values for the 
dichotomous moderator are the two values poor=1 versus good=0 mental health (see Table 9). 
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Table 9. Interaction effects between mental health and RANAS psychosocial factors on self-
reported safe drinking water collection behavior 
 
Interactions of 
RANAS psychosocial 
factors with mental 
health 
 
 
b, 95% CL 
 
 
t 
 
Conditional effects at 
values of mental health  
1=poor 0=good 
Others’ behavior 
village 
.100* 
[.062, .194] 
2.09 .927*** .827*** 
Remembering (pay 
attention) 
.153* 
[.015, .291] 
2.17 .749*** .596*** 
Remembering 
(forgetting last 24h) 
.178* 
[–.335, –.023] 
–2.24 –.613*** –.435*** 
Commitment 
(important) 
–.250* 
[–.475, –.025] 
–2.18 –.316*** –.067 
Notes. *p ≤ .05, **p ≤ .01, ***p ≤ .001. N=634-636 (N=2-4 missing data), confidence intervals = 95%. Levels of 
moderator calculated with simple slopes analysis: values for dichotomous moderators are the two values of the 
moderator. Conditional effects of X (safe drinking water collection) by Mental Health (0=good, 1=poor). Mental 
Health accessed on SRQ-20 scale (0-20), cutoff point ≥7: poor=1, good=0. 
The analysis revealed significant interaction effects between mental health and four 
psychosocial factors: others’ behavior village (b= –.100, 95% CI [.062, .194], t=2.09, p ≤ .05), 
remembering “pay attention” (b=.153, 95% CI [.015, .291], t=2.17, p ≤ .05), remembering 
“forgetting last 24h” (b=.178, 95% CI [–.335, –.023], t=–2.24, p≤ .05), and commitment 
“important” (b= –.250, 95% CI [–.475, –.025], t= –2.18, p ≤ .05). In other words, the strength 
of these psychosocial factors’ influence on water collection behavior depends on the mental 
health condition of the respondent.  
The effects were significantly higher in respondents with poor mental health than in those with 
good mental health: Those with poor mental health are more likely to collect safe drinking water 
if they think that a lot of others in the village also collect safe drinking water. They also have 
to pay more attention to collect safe drinking water, and if they forget about it, they collect safe 
drinking water less often. Moderation analysis also showed that lack of commitment to 
collecting safe drinking water is a significant negative predictor in people with poor mental 
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health. Commitment was a stronger predictor of safe drinking water collection in respondents 
with good mental health.  
The moderations model that includes safe drinking water transportation and storage as outcome 
again used all RANAS psychosocial factors included in regression analysis as predictors and 
mental health as moderator (dichotomous variable: poor=1, good =0). All the RANAS 
psychosocial factors were tested separately within the moderations model. 
Table 10. Interaction effects between mental health and RANAS psychosocial factors on self-
reported safe drinking water transportation and storage behavior 
 
 
Interactions of 
RANAS psychosocial 
factors with mental 
health 
 
 
 
b, 95% CL 
 
 
 
t 
 
Conditional effects at 
values of mental health  
1=poor 0=good 
Severity –.496* 
[–.960, –.032] 
–2.11 –.526* –.031 
Belief effort .294* 
[.004, .584] 
2.00 .141 –.154* 
Others’ approval –.980*** 
[–1.458, –.503] 
–.4.05 –.425* .556*** 
Notes. *p ≤ .05, **p ≤ .01, ***p ≤ .001. N=172, confidence intervals = 95%. Levels of moderator calculated with 
simple slopes analysis: values for dichotomous moderators are the two values of the moderator. Conditional effects 
of X (safe drinking water transportation and storage behavior) by mental health (0=good, 1=poor). Mental health 
accessed on SRQ-20 scale (0-20), cutoff point ≥7: people with a score equal or above 7, poor=1, people with a 
score below 7, good=0 mental health. 
The analysis revealed significant interaction effects between mental health and three 
psychosocial factors (see Table 10): severity (b=–.496, 95% CI [–.960, –.032], t=–2.11, p ≤ 
.05), belief effort—the belief that transporting and storing water requires substantial effort— 
(b=.294, 95% CI [.004, .584], t=2.00, p ≤ .05), and others’ approval (b=–.980, 95% CI [–1.458, 
–.503], t=–4.05, p ≤ .001). In other words, the influence of severity, belief effort, and others’ 
approval on the safe drinking water transportation and storage behavior again depends on the 
mental health condition of the respondent. 
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The perceived severity of contracting diarrhea was a significant negative predictor of water 
transportation and storage in people with poor mental health, but not in people with good mental 
health. That is, people with poor mental health perceive stronger negative consequences of 
contracting diarrhea for personal and economic situation, and they collect safe drinking water 
more often.  In contrast, the belief that transporting and storing water requires substantial effort 
had no influence on behavior in people with poor mental health, but in people with good mental 
health it was a significant predictor. That is, people collect safe drinking water more often when 
they think that water collection does not require a lot of effort. The influence of others’ approval 
on the safe drinking water transportation and storage of respondents with poor mental health 
was negative; it was also significantly lower than on those with good mental health, on whom 
the influence was significant and positive: The influence of others’ approval was interrupted by 
poor mental health.  
RQ4: Are there differences between individuals with good and poor mental health in 
RANAS psychosocial factors affecting a) safe drinking water collection behavior and b) 
water transportation and storage? 
To answer our final research question, we applied ANOVA mean comparison analysis. We 
included all RANAS psychosocial factors explaining safe drinking water collection by mental 
health condition to compare the means of the two groups. Significant differences between the 
two groups were found in six RANAS psychosocial factors: Vulnerability, belief time 
consuming, belief distance (far away), difficult water, remembering (pay attention), and 
commitment (committed) (see Figure 4). People with poor mental health feel more vulnerable 
than people with good mental health to contracting a disease if they do not collect safe drinking 
water. They also believe more strongly than people with good mental health that safe drinking 
water collection needs more time, that the water collection point is far away, and that it is 
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difficult to collect enough drinking water. According to our analysis results, individuals with 
poor mental health also pay less attention to collecting drinking safe water more often, and are 
less committed to collecting drinking safe water. 
 
Figure 4. ANOVA mean comparison of RANAS psychosocial factors explaining safe drinking 
water collection behavior by Mental Health. 
Further analysis revealed no statistically significant differences between respondents with good 
mental health and those with poor mental health regarding RANAS psychosocial factors 
explaining water transportation and storage behavior. 
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Discussion 
Interpretation of results 
This study investigated direct and indirect links between mental health and safe drinking water 
collection, transportation, and storage. The aim of our study was to design evidence-based 
behavior change interventions for a vulnerable population in rural Malawi that address not only 
people’s behavior but also their mental health condition.  
Almost a third of the study respondents in a population of rural Malawi exhibited poor mental 
health, which is in line with other studies from Malawi (Stewart et al., 2008; Udedi, 2014). The 
respondents with poor mental health in Kapelula can be characterized as experiencing more 
hunger, suffering more from diarrhea, and being more anxious about the future situation of the 
family. They are also significantly less likely to be literate or married than are people with good 
mental health. 
First, RQ1 (Which psychosocial factors are behavioral determinants a) for safe drinking water 
collection and b) for water transportation and storage?), was answered using the RANAS 
approach to detect the psychosocial factors that influence safe drinking water collection, 
transportation and storage behaviors in all respondents included in our study irrespective of 
their mental health condition.  
Results showed that people report collecting safe water more often the less they perceive it as 
effortful, distant, and difficult and the less that they forget to execute the behavior. However, 
they report performing the behavior more often if they perceive that others in the household 
and the village also perform the behavior, the more they pay attention to remembering it, and 
the more they talk about it. Safe transportation and storage is performed more the more others 
perform it in the household, and the more they talk about it. How well does the RANAS model 
explain the behaviors? The RANAS model explained 74.6% of variance in the collection 
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behavior, but less in the transportation and storage behaviors (40.9%). Our study results 
confirmed that the RANAS model predicts safe drinking water behaviors very accurately, in 
line with previous research (Lilje et al., 2015; Sonego et al., 2013; Stocker & Mosler, 2015) 
and as shown in a review of 14 studies in 10 countries (Lilje & Mosler, 2017).  
Second, our study results for RQ2 (Is there a relationship between mental health and a) safe 
drinking water collection and b) water transportation and storage?), showed a negative 
association between poor mental health and self-reported safe drinking water collection 
behavior, in line with our assumptions. However, contrary to our expectations, we could not 
find an association between poor mental health and water transportation and storage behaviors. 
It could be that the use of a safe container changes if the household already has such a container 
with a lid.  
Third, results for RQ3 (Does mental health moderate a) safe drinking water collection behavior 
and b) water transportation and storage?) confirmed that the influence of several psychosocial 
factors on the safe water behaviors was moderated by mental health.  
The effects of other people’s behavior in the village, paying attention, and forgetting on 
collection behavior depend on mental health condition. The influence of these factors on people 
with poor mental health was higher than their influence on people with good mental health. 
Being less committed to the behavior only influenced respondents with poor mental health, and 
high rates of commitment in people with poor mental health actually decreased their 
performance of water collection behavior. It could be that the pressure exerted by commitment 
resulted in provoked reactance in people with poor mental health. Reactance leads to 
behavioral, affective, and cognitive effects and is well known from psychological reactance 
theory (Brehm, 1966; Steindl, Jonas, Sittenthaler, Traut-Mattausch, & Greenberg, 2015). 
Consequently, interventions for vulnerable people with poor mental health using behavior 
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change techniques that target commitment should be implemented together with or after 
interventions on mental health. 
In summary, these findings suggest that behavior change interventions targeting two 
psychosocial factors—others’ behavior in a village and remembering (‘pay attention’ and 
‘forgetting last 24h’)—would increase frequency of safe drinking water collection both in those 
with poor mental health and those with good. However, behavior change interventions focusing 
on commitment would decrease the frequency of safe drinking water collection in those with 
poor mental health. 
Safe water transportation and storage behavior was not directly affected by mental health. 
However, further moderation analysis revealed that the perception of contracting a disease 
(severity) only influenced people with poor mental health; it had no influence on people with 
good mental health. Perceived effort was impaired by poor mental health and influenced water 
transportation and storage only in people with good mental health. The effect of others’ 
approval on transporting and storing water was also impaired by poor mental health and worked 
only in people with good mental health. In contrast, high rates in others’ approval decreased 
water transportation and storage behavior in people with poor mental health. All our 
respondents already owned specific containers with lids, so the reaction of people with poor 
mental health to the approval of others might again be explained by reactance (Brehm, 1966; 
Steindl et al., 2015).  
These findings suggest that behavior change interventions focusing on severity would increase 
safe drinking water transportation and storage in specific containers with lids only in people 
with poor mental health. However, behavior change interventions targeting belief effort and 
others’ approval would increase safe drinking water transportation and storage only in people 
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with good mental health. Consequently, behavior change interventions that target others’ 
approval should be implemented together with or after interventions on mental health for 
vulnerable people with poor mental health. 
Fourth, results for RQ4 (Are there differences between individuals with good and poor mental 
health in RANAS psychosocial factors affecting a) safe drinking water collection behavior and 
b) water transportation and storage?), showed significant differences between individuals with 
good and poor mental health in RANAS psychosocial factors relevant for safe drinking water 
collection behavior. According to our findings, people with poor mental health perceive 
themselves to be more vulnerable to contracting diarrhea or other diseases; they also feel that 
safe drinking water collection needs effort, is time consuming and that it is thus difficult to 
obtain enough water for daily needs. Concentration on daily tasks, paying attention, and 
collecting safe drinking water is also lower in people with poor mental health than in people 
with good. These results are not surprising; they may well mirror such symptoms of depression 
and anxiety as higher vulnerability, tiredness, absence of confidence in performance, and lack 
of concentration in people with poor mental health. However, contrary to our expectations, no 
significant differences emerged between the two groups in RANAS psychosocial factors related 
to water transportation and storage behavior. As mentioned above, it seems to be easy to 
perform and easy to remember even for people with poor mental health. 
In summary, our study results confirmed the direct link (e.g. negative association) between 
mental health and safe drinking water collection, but not between transportation and storage. 
The results also confirmed the indirect link, the interaction effects of mental health condition 
with some psychosocial factors influencing safe water collection and safe water transportation 
and storage in specific containers. The analysis revealed that individuals with poor mental 
health feel more vulnerable, seem to experience challenges with distance, time, and difficulty 
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of fetching water from a safe well and with remembering to perform the behavior daily. They 
also experience more hunger and diarrhea and are more anxious about the future situation of 
their families than people with good mental health. These results are not surprising, as reduced 
mental health is frequently accompanied by anxiety, decreased energy, depressed mood, and 
depressed thoughts (WHO, 2018a). The results of this study are in line with our previous 
findings from rural Malawi about characteristics such as marital status and literacy of the last 
non-owners of latrines (Slekiene & Mosler, 2018a). The results of this study also support our 
previous findings in Zimbabwe that depression has a negative influence on daily hygienic 
activities such as hand washing and impairs the influence of psychosocial factors on hand 
washing with soap in primary school children (Slekiene & Mosler, 2018b). 
Conclusions  
The study findings are important for policy makers and NGOs for several reasons. First, we 
strongly recommend including mental health measurements (e.g. SRQ-20) in surveys 
addressing behavior change in safe drinking water collection, transportation, and storage in 
specific containers with lids. Second, vulnerable people with poor mental health should receive 
interventions targeting mental health before or concurrently with interventions targeting 
behavior change in water collection, transportation, and storage. Next, if treatment for poor 
mental health is not possible for any reason, our study results can be used to decide which 
interventions should be implemented with the whole population and which should be tailored 
to those with poor mental health. Behavior change techniques addressing safe water collection 
should target the perception of others’ behavior in the household and communication 
irrespective of the mental health condition of the target population. In line with the RANAS 
catalog of behavior change techniques (Mosler & Contzen, 2016), the first strategy is social 
influence or persuasion, which focuses on others’ behavior in the household: Inform people 
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about others’ behavior and encourage people to commit to safe water collection and make their 
commitment public. The commitment can be given orally in front of an audience or in writing 
at a public place. The second strategy is communication: Prompt talking to others about safe 
water collection and invite participants to talk to others about collecting drinking water from a 
safe well. For both behavior change strategies, we suggest community meetings as 
communication channel. 
The present study results imply that populations with a significant proportion of individuals 
with poor mental health will benefit from interventions that mitigate mental health before or 
concurrently with behavior change interventions for WASH. There is evidence that specific 
population-level interventions have a positive effect on mental well-being, and they have been 
successfully applied at scale in refugee camp populations in Africa; examples include e.g. 
narrative exposure therapy (NET) (Gwozdziewycz & Mehl-Madrona, 2013; Neuner et al., 
2008) and, in other African settings, group based interpersonal therapy (IPT-G) for treatment 
of depression and anxiety (Petersen, Bhana, Baillie, & Consortium, 2012; Verdeli et al., 2003). 
This research is especially relevant in emergency contexts, as it indicates that mental health 
measures will make any WASH interventions more effective if implemented before or 
concurrently with them.  
The present study is a cross-sectional study and further research is needed to confirm our results 
to determine whether interventions to increase mental health should be implemented before or 
concurrently with WASH interventions.  
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Abstract 
Poor mental health is a neglected problem worldwide. People in vulnerable populations and 
humanitarian emergencies, natural disasters, and conflicts in particular suffer not only from 
food insecurity and hunger, scarcity of water, and poor hygiene conditions but also from mental 
disorders such as depression, anxiety, and post-traumatic stress disorder (PTSD). Mental 
disorders can substantially impair the daily activities and behavior of vulnerable individuals. 
One important health-related daily behavior is hand washing with soap, which is an effective 
method for preventing diarrheal diseases, which are responsible for many deaths in low-income 
countries. However, it is unknown whether water, sanitation, and hygiene (WASH) 
interventions have a different impact on people with poor mental health. A longitudinal research 
study collected data from 638 people in households in rural Malawi. The same respondents 
were interviewed at baseline and follow-up to measure changes in hand-washing after 
interventions. We conducted face-to-face interviews with a quantitative questionnaire that used 
the risks, attitudes, norms, abilities, and self-regulation (RANAS) approach to behavior change 
to measure hand washing with soap and psychosocial factors underlying hand washing. We 
assessed mental health using the validated Chichewa version of the self-reporting questionnaire 
(SRQ-20). Mental health was impaired in 27% of the people assessed. An ANOVA analysis 
revealed that people with poor mental health experienced significantly more hunger, were more 
anxious about their families’ future health situation, suffered more from diarrhea, and showed 
significant differences in marital status and literacy. We found a significant negative 
relationship between mental health and changes in hand-washing behavior after the intervention 
(r= - .083*). The ANOVA analysis showed significant differences between people with good 
mental health and those with poor mental health in changes to RANAS psychosocial factors for 
the belief that hand washing is more expensive and for experiencing positive feelings while 
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washing hands with soap. The mediation analysis revealed specific indirect effects via feelings 
and difficult soap, psychosocial factors explaining hand washing, which depend on the mental 
health condition of the respondent. The study confirmed the direct negative association and 
indirect underlying mechanism between mental health and hand washing after behavior change 
intervention.  The findings imply that mental health assessment should be included in WASH 
surveys. In general, interventions that target poor mental health and increase positive emotions 
would make behavior change intervention more successful in vulnerable populations with a 
significant proportion of people with poor mental health. Mental health interventions at 
population level have been successfully applied in African settings. This research is especially 
relevant to emergency contexts. 
Keywords: behavior change, rural Malawi, mental health, public health, health psychology, 
handwashing with soap, emotions, WASH, RANAS 
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Introduction 
Poor mental health is a widespread but neglected problem worldwide (Patel et al., 2008; WHO, 
2013). People in vulnerable populations in developing countries and those exposed to 
emergencies in particular suffer from common mental disorders (CMDs), such as depression, 
anxiety and PTSD. Potential risk factors for mental disorders include poverty (Patel & 
Kleinman, 2003), insecure access to key resources such as safe water and food (Cole & Tembo, 
2011; Jones, 2017; Patel & Kleinman, 2003), hunger and malnutrition (Weaver & Hadley, 
2009), chronic health problems, exposure to humanitarian emergencies, natural disasters, 
conflicts, violence, and abuse (WHO, 2014). Mental disorders are also related to AIDS/HIV 
(Myer et al., 2008), addictive behaviors (RachBeisel et al., 1999), and malaria  (R. Jenkins et 
al., 2017). Additional risk factors of impaired mental health in developing countries are 
illiteracy and poor education (Araya et al., 2001). Sanitation related psychosocial stressors such 
as environmental barriers, social factors, and fears of sexual violence (Sahoo et al., 2015) are 
also potential risk factors of mental disorders among vulnerable people.  
Malawi is a vulnerable sub-Saharan country with very high population densities and low 
income (Wood & Mayer, 2006).  Poverty, hunger, lack of drinking water, food insecurity, and 
poor water, sanitation, and hygiene (WASH) conditions in many communities lead to a high 
prevalence of mental disorders (29.9%) (Stewart et al., 2009) and depression (30.3%) (Udedi, 
2014). Mental disorders such as depression can substantially impair daily activities and 
behavior in vulnerable individuals (WHO, 2005). One important health-related daily behavior 
is hand washing with soap, an effective method for preventing diarrheal diseases and reducing 
them by up to 47% (Curtis & Cairncross, 2003; Curtis et al., 2011; Freeman et al., 2014). 
Diarrhea is a major killer and cause of malnutrition among poor people (WHO, 2005). Recently 
published research has shown the negative influence of impaired mental health on WASH-
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related behaviors in primary school children in peri-urban Zimbabwe and in adult populations 
in rural Malawi (Slekiene & Mosler, 2018a, 2018b, 2019b). However, it is unknown whether 
WASH interventions have differing impacts on people depending on their mental health. If so, 
this may provide valuable confirmation why behavior change interventions should be tailored 
to the specific needs of vulnerable populations. There is a growing need and interest among 
NGOs to integrate poor mental health treatment and support WASH programs, and 
consequentially more research is needed to provide guidelines for practical implications. 
The present study 
The aim of the present study is to detect whether behavior change interventions influence 
changes in psychosocial factors and hand-washing behavior differently depending on the 
mental health of intervention recipients. This study also elaborates the link between mental 
health, hand washing with soap, and behavior determinants as mediators. 
The risks, attitudes, norms, abilities, and self-regulation (RANAS) approach to behavior change  
(Mosler, 2012) that we used as a theoretical basis for our research considers not only 
motivational drivers of behavior but also three domains of contextual factors: social, personal, 
and physical contexts. For our study, the personal context includes age, gender, education, 
individual differences in the physical and mental health of the person, and specific conditions 
such as experiencing hunger. The RANAS  model has already been successfully applied many 
times in developing countries and emergency contexts (Contzen & Inauen, 2015; Contzen & 
Mosler, 2013; Friedrich, Kappler, & Mosler, 2018; Gamma et al., 2017; E. Seimetz, Kumar, & 
Mosler, 2016; E. Seimetz, Slekiene, Friedrich, & Mosler, 2017). 
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We assumed that poor mental health has a negative influence on changes to behavioral 
determinants and therefore on changes in hand-washing behavior after an intervention. We 
addressed the following research questions: 
1) Are there differences between changes to the hand-washing behavior of people with 
good mental health and those with poor mental health? 
2) Are there differences between changes to RANAS psychosocial factors of people with 
good mental health and those with poor mental health? 
3) Do psychosocial factors mediate the relationship between mental health and hand-
washing behavior after the intervention? 
Methods 
Study design 
The study included two surveys with the same households, one at baseline and another at 
follow-up. A longitudinal research design was applied. The quantitative follow-up survey 
interviewed 638 households.  
Research area and samples 
The surveys were conducted in a rural area in Malawi, Kasungu district, in the traditional 
authority of Kapelula. To conduct the household interviews and observations, 5 out of 12 group 
villages in the Kapelula region were selected randomly at the time of the baseline survey: 
Chikgang`ombe, Kapelula, Chinyanga, Chimwaye, and Msulira. 
Quantitative data were collected using the random route method (interviewing at every third 
household) during the baseline survey. The same respondents were interviewed in the follow-
up survey to measure changes in psychosocial factors and behavior after the interventions (see 
Annex A2.3). 
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Data collection method 
The data collection took place in April, May, and June 2016 and 2017 using tablet devices 
equipped with OpenDataKit (ODK) software. A team of data collectors conducted structured 
face-to-face household interviews and rapid spot-check observations in the households: a 
number of predetermined conditions related to hand washing were observed once during the 
household interview (availability of soap, water and hand washing facility). An EAWAG 
researcher, a Red Cross officer, and a supervisor coordinated and monitored the interviews and 
accompanied the data collectors in the field during the entire period of quantitative data 
collection.  
Prior to data collection, the data collectors attended five days of training for the baseline survey 
and four days of training for the follow-up survey. During the training, the data collectors 
learned about the study, its goals, the theoretical background of the questionnaire, and the 
questionnaire. The data collectors learned how to ask different types of questions and how to 
fill in the questionnaire. Important do’s, such as gaining entry, reading answer categories if 
required for psychometric questions, and not reading the answers of open questions, and don’ts 
such as don’t change the sense of the question by changing the words, don’t suggest answers, 
and don’t promote a health behavior, were discussed and practiced with practical exercises and 
role plays. On the last day of both training courses, every data collector practiced an interview 
in a household to verify the applicability of the questionnaires in a pre-test (N=16). 
Questionnaires and measures 
The structured, face-to-face interviews were conducted in Chichewa, the local language of 
Malawi. The quantitative questionnaire was developed using the RANAS behavior change 
approach. Most of the questions were closed, such as those about target behaviors and 
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psychosocial factors (Table 11). Responses to these questions were recorded using 5-point 
response scales (from ‘not at all’ to ‘very much’). The questionnaire included demographic 
questions; questions about health status and awareness, hand washing with soap before eating 
and after using the toilet, psychosocial factors underlying hand-washing behavior, and 
communication; and spot-check rapid observations for the availability of a hand-washing 
facility, soap, and water. 
Table 11. Questionnaire based on the RANAS model 
Behavior 
Determinants 
Selected Items 
Risk Factors    
Vulnerability  In general, how high do you think is the risk that you get diarrhea? 
Severity 
 
Health Knowledge 
Imagine that you contracted diarrhea how severe would be the impact on 
your life in general? 
Can you tell me what causes diarrhea? Could you please tell me for each 
following aspects whether it is a cause or not? E.g. Water contaminated by 
bacteria. 
Attitudinal Factors  
Belief effort 
Belief time consuming 
 
Belief expensive 
Belief distance (far 
away) 
How effortful do you think is washing hands with soap and water? 
How time consuming do you think it is to always wash hands with soap 
and water? 
How expensive is it for you to always wash hands with soap and water? 
Do you think that the hand washing facility is far away from your usual 
area of activity? 
Belief certain for 
prevention 
Feelings 
How certain are you that always washing hands with soap and water 
prevents you and your family from getting diarrhea? 
How much do you like always washing hands with soap and water? 
Normative Factors  
Others’ behavior 
household 
Others’ behavior 
village 
How many people of your household always wash hands with soap and 
water? 
How many people of your village always wash hands with soap and 
water? 
Others’ approval 
 
 
Personal obligation 
People who are important to you like your family members, friends, the 
chief of the village, NGO workers or Pastor, how much they approve that 
you always wash hands with soap and water? 
How strong do you feel a personal obligation to yourself to wash hands 
with soap and water? 
Ability Factors  
Confidence in 
performance 
Difficult water 
 
Difficult soap  
How sure are you that you can wash hands with soap and water? 
 
How difficult is to get as much drinking water as you need to always wash 
hands with soap and water? 
How difficult is to get much soap as you need to always wash hands with 
soap and water? 
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Barriers distance 
 
How confident are you that you can wash hands with soap and water, even 
if you have to walk some distance to reach the next hand washing facility? 
Self-Regulation Factors  
Coping plan 
 
 
 
Remembering (pay 
attention) 
Remembering 
(forgetting last 24h)  
Do you have a plan what to do so that you always have water for hand 
washing? Please specify. 
Do you have a plan what to do so that you always have soap for hand 
washing? Please specify. 
How much do you pay attention to always have enough soap at home to 
wash hands with soap and water? 
When you think about the last 24 hours: How often did it happen that you 
forgot to wash your hands with soap and water? 
Commitment 
(important) 
Commitment 
(committed) 
How important is it for you to wash hands with soap and water? 
 
How committed do you feel to wash hands with soap and water? 
Self-reported 
Behavior 
 
Hand washing (before 
eating) 
Hand washing (after 
using the toilet) 
Before you eat, how often do you wash your hands with soap and water? 
 
After you defecated, how often do you wash your hands with soap and 
water? 
Notes. Response scales: 5-point response scale [from ‘not at all’ to ‘very much’; from ‘at no time’ to ‘almost 
each time’; from ‘never’ to ‘very often’; from ‘nobody’ to ‘almost all of them’], [yes; no; I don’t know]. 
To identify underlying behavior mechanisms in a vulnerable population of rural Malawi, we 
accessed mental health with a validated Chichewa version of the self-reporting questionnaire, 
which includes 20 Yes/No questions (Beusenberg et al., 1994). The suggested cutoff point of 
an initial validation study was a score of  ≥7 (score range 0-20) (Beusenberg et al., 1994). The 
binary variable (good versus poor mental health) was defined based on that score. 
Behavior change interventions 
Data from the baseline survey were used for statistical analysis in order to develop behavior 
change interventions. Behavior change techniques (BCTs) were selected to target only those 
psychosocial factors that had a statistically significant influence on hand-washing behavior. 
Annex A2.3 presents descriptions of the intervention strategies, BCTs, corresponding RANAS 
behavioral factors, and communication channels used (mass media, group, one-to-one) for hand 
washing with soap.  
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Statistical analysis of data 
The statistical analysis of data was conducted using IBM SPSS 23 Statistics software, the 
PROCESS macro for SPSS, and Microsoft Excel. Frequencies, ANOVAs, and t-test analyses 
were applied. The frequencies of hand washing with soap at two key times, before eating and 
after using the toilet, were measured by closed questions on a 5-point response scale. The 
differences were calculated between baseline and follow-up data in self-reported hand-washing 
behavior at key times. Differences in hand washing and psychosocial factors explaining hand 
washing were calculated before and after the interventions in two groups: people with poor 
mental health and those with good mental health. Comparing the data from the baseline and 
follow-up surveys revealed changes in hand washing and psychosocial factors. A multiple 
mediation model was computed using the PROCESS macro for SPSS 23 (Hayes, 2013). To 
estimate the confidence intervals of indirect effects, we used bootstrapping with 10,000× 
resampling. Only psychosocial factors with significant differences between poor and good 
mental health group were included in further mediation analyses (mental health as predictor, 
psychosocial factors as mediators, and hand-washing behavior as outcome).  
The specific indirect (a*b), direct (c’), and total effects (c) of mental health on hand washing 
were calculated. The path a estimates the effect of mental health (predictor) on mediator, and 
path b estimates the effect of mediators on hand washing (outcome) controlling for mental 
health (predictor) and other mediator variables. A specific indirect effect is the effect of mental 
health via psychosocial factors on hand washing. The direct effect is the effect of mental health 
on hand washing independent of psychosocial factors (holding all them constant). The total 
effect is the sum of the indirect effects and the direct effect.  
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Results 
The prevalence of mental disorders and characteristics of the vulnerable population 
Of 638 study respondents in rural Malawi, 26.8% (N=171) were identified with a score equal 
to or above 7 on the SRQ-20 scale (M=4.46, SD=3.99, SRQ-20 cutoff point ≥7). Almost a third 
of the respondents reported poor mental health. Of 171 respondents with poor mental health, 
63.2% (N=108) were female and 36.8% (N=63) were male.  
The analysis of characteristics of respondents with poor mental health included the following 
contextual factors: gender, age in years, marital status, education in years, literacy, household 
size, income, wealth index (ownership of radio, TV, mobile phone, electricity and running 
water), experiencing hunger, anxiety about the future health situation of the family, and 
diarrhea. 
The ANOVA mean comparison analysis of contextual factors revealed that people with poor 
mental health experienced significantly more hunger, were more anxious about their families’ 
future health situation, and reported suffering more from diarrhea. Further analysis showed 
significant differences in marital status (married versus others) and literacy (can read and write) 
(see Table 12). 
Table 12. Mean comparison with ANOVA of contextual factors of the study participants on 
mental health condition: poor versus good 
Variables Scale Good mental health M (SD) and % 
Poor mental health 
M (SD) and % 
Gender Male/Female female 57.8% female 63.2% 
Age in years  38.39 (15.29) 38.83 (15.73) 
Marital status*** Yes/No (married=1, others=0) 
married 87.7% married 70.6% 
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Educ. in years   5.97 (3.57) 5.58 (3.76) 
Literacy** Yes/No Yes 72.4% Yes 59.6% 
Household size  5.46 (2.28) 5.25 (2.21) 
Income (MWK)  12296.00 9273.73 
Wealth Index (radio, 
TV, mobile, electricity, 
running water) 
Yes/No; sum scale 
range min. 0 to max. 5 
.95 (1.02) .87 (1.00) 
Hunger*** 5-point rating scale from 1 to 5 
2.60 (1.52) 3.18 (1.39) 
Anxiety about health 
situation*** 
5-point rating scale 
from 1 to 5 
1.78 (1.22) 2.25 (1.38) 
Diarrhea** 6-point rating scale from 1 to 6 
1.42 (.67) 1.62 (.90) 
Note. *p ≤ .05, **p ≤ .01, ***p ≤ .001.  Good mental health N=467; poor mental health N=171. Questions: Do 
you suffer from hunger often? Measure ranged from 1 – never to 5 – very often. How anxious are you about the 
future situation of your family? Measure ranged from 1 – not at all to 5 – very much. How frequently do you suffer 
from diarrhea? Response: from 1 - never to 6 - more than one day per week. 
RQ1: Are there differences in changes of hand-washing behavior between people with 
good versus poor mental health? 
To answer our first research question, we applied correlation, frequencies, ANOVAs and t-test 
analyses. The results showed that the relationship between mental health (binary variable, good 
=0, poor =1; cutoff point ≥7) and changes in hand-washing behavior (baseline–follow-up) is 
significant and negative (r=- .083*). That is, poor mental health exerts a negative influence on 
changes to hand-washing behavior after the intervention. We found significant differences 
between baseline and follow-up surveys in both groups: poor and good mental health. The 
analysis also revealed significant differences in changes to both groups: poor and good mental 
health (*p ≤ .05) (Table 13). That is, hand washing with soap increased after the interventions 
in people with good and poor mental health. However, hand washing with soap was significant 
lower in people with poor mental health than in people with good mental health. 
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Table 13. Changes to hand-washing behavior. Comparing good versus poor mental groups:  
Baseline (BL); Follow up (F); Difference (diff), t-test 
 Good   Poor   
Behavioral 
factors 
M 
(SD)F 
M 
(SD)BL 
M (SD) diff. of 
mean t-test 
M (SD) 
F 
M 
(SD)BL 
M (SD) diff. of 
mean t-test 
Handwashing 
with soap  
4.02 
(1.09) 
3.27 
(1.38) 
.75 (1.72)***   3.79 
(1.22) 
3.36 
(1.39) 
.43 (1.83)**  
Note. *p ≤ .05, **p ≤ .01, ***p ≤ .001.  Good mental health N=466; poor mental health N=169. Hand washing 
with soap combined factor: before eating + after using the toilet). 
RQ2: Are there differences in changes of RANAS psychosocial factors between people 
with good mental health and those with poor mental health? 
To answer our second research question, we applied frequencies, ANOVAs and t-test analyses. 
We found significant differences between people with poor mental health and those with good 
mental health in changes to psychosocial RANAS factors for the belief that hand washing is 
more expensive (the belief-expensive factor) and for experiencing positive feelings while 
washing hands with soap (the feelings factor). In people with good mental health, the belief that 
hand washing is expensive decreases and the experience of positive feelings while washing 
hands with soap increases significantly more after the intervention than in people with poor 
mental health. Table 14 presents differences in changes of psychosocial factors between people 
with good versus poor mental health. 
Table 14. Differences in changes to RANAS psychosocial factors between people with good and 
those with poor mental health. ANOVA mean comparison. Difference (diff.), t-test 
  Good   Poor   
Factor 
group 
Behavioral factors M (SD) 
F 
M (SD) 
BL 
M (SD) 
diff. of 
mean t-
test 
M (SD) 
F 
M (SD) 
BL 
M (SD) 
diff. of 
mean t-
test 
Risk 
factors 
Vulnerability  1.85 
(1.16) 
2.33 
(1.23) 
-.48 
(1.55) 
2.32 
(1.36) 
2.51 
(1.28) 
-.21 
(1.81) 
Severity 4.12 
(.99) 
4.47 
(.85) 
-.34 
(1.23) 
4.18 (.99) 4.41 
(.87) 
-.23 
(1.34) 
Health knowledge  9.97 
(1.77) 
10.31 
(1.81) 
-.34 
(2.25) 
9.87 
(1.91) 
9.97 
(2.00) 
-.13 
(2.56) 
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Attitude 
factors 
Belief effort 1.16 
(.70) 
1.23 
(.74) 
-.06 
(1.04) 
1.18 (.72) 1.14 
(.60) 
.04 (.97) 
Belief time 
consuming 
1.14 
(.67) 
1.20 
(.70) 
-.06 (.99) 1.26 (.91) 1.17 
(.72) 
.10 
(1.19) 
Belief expensive*  1.29 
(.84) 
1.50 
(.98) 
-.21 
(1.24) 
1.57 
(1.14) 
1.49 
(1.04) 
.07 
(1.56) 
Belief certain 
prevention 
3.98 
(1.12) 
3.79 
(1.27) 
.22 (1.67) 4.04 
(1.09) 
3.86 
(1.21) 
.17 
(1.56) 
Feelings (like)* 3.94 
(1.11) 
3.33 
(1.37) 
.61 (1.75) 3.73 
(1.26) 
3.43 
(1.42) 
.30 
(1.90) 
Norm 
factors 
Others’ behavior 
household 
4.19 
(1.16) 
3.37 
(1.46) 
.83 (1.83) 4.09 
(1.23) 
3.33 
(1.48) 
.77 
(1.92) 
Others’ behavior 
village 
3.59 
(1.15) 
2.85 
(1.22) 
.75 (1.64) 3.52 
(1.20) 
2.89 
(1.16) 
.64 
(1.64) 
Others approval 4.30 
(1.00) 
3.92 
(1.24) 
.38 (1.57) 4.24 
(1.07) 
4.06 
(1.18) 
.19 
(1.62) 
Personal obligation 2.67 
(1.72) 
2.43 
(1.48) 
.23 (2.33) 2.82 
(1.77) 
2.57 
(1.63) 
.27 
(2.41) 
Ability 
factors 
Confidence in 
performance  
3.98 
(1.12) 
3.62  
(1.27) 
.35 (1.75) 3.88 
(1.21) 
3.67 
(1.26) 
.22 
(1.74) 
Difficult water 1.20 
(.78) 
1.40 
(.10) 
-.20 
(1.28) 
1.16 (.65) 1.43 
(1.02) 
-.27 
(1.19) 
Difficult soap 1.52 
(1.00) 
1.96 
(1.26) 
-.44 
(1.62) 
1.92 
(1.29) 
2.11 
(1.43) 
-.18 
(1.90) 
Difficult time 1.22 
(.72) 
1.27 
(.79) 
-.05 
(1.05) 
1.31 (.94) 1.36 
(.97) 
-.04 
(1.32) 
Barriers distance 
(self-efficacy) 
3.87 
(1.16) 
3.49 
(1.29) 
.37 (1.72) 3.83 
(1.24) 
3.64 
(1.23) 
.17 
(1.65) 
Self-
regula-
tion 
factors 
Commitment 
(committed) 
4.11 
(1.05) 
3.86  
(1.16) 
.26 (1.60) 4.05 
(1.15) 
3.88 
(1.15) 
.15 
(1.55) 
Commitment 
(important) 
4.19 
(1.12) 
4.17 
(1.08) 
.03 (1.51) 4.21 
(1.03) 
4.18 
(1.05) 
.02 
(1.48) 
Remembering (pay 
attention) 
3.81 
(1.11) 
3.31 
(1.28) 
.50 (1.67) 3.61 
(1.29) 
3.31 
(1.31) 
.28 
(1.78) 
Remembering (forg. 
last 24h) 
1.95 
(1.31) 
2.39 
(1.45) 
-.44 
(1.92) 
2.07 
(1.36) 
2.60 
(1.51) 
-.52 
(2.00) 
Add. 
factor 
Communication  3.72 
(1.07) 
3.10 
(1.23) 
.62 (1.56) 3.68 
(1.14) 
3.19 
(1.15) 
.49 
(1.59) 
Note. *p ≤ .05, **p ≤ .01, ***p ≤ .001. N=611.  BL = baseline, F = follow up. All questions included 5-point rating 
scales and response choices from “1 - not at all” to “5 – very much”. Health Knowledge: sum scale (0-15).  
RQ3: Do psychosocial factors mediate the relationship between mental health and hand-
washing behavior after the intervention? 
To answer our third research question, we used a mediation analysis method with PROCESS 
for SPSS 23. To select psychosocial factors for mediations analysis, we used a t-test for 
independent samples. Only four psychosocial factors with significant differences between 
people with poor mental health and those with good mental health were included as mediators: 
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the vulnerability factor (t=4.23, p=.000), the belief-expensive factor (t=3.39, p=.001), the 
feelings factor (t=-.2.08, p=.04), and the difficult-soap factor (t=4.04, p=.000). Mental health 
was included as predictor, and hand-washing behavior after the intervention was included as 
outcome in a parallel multiple mediator model. Estimation of indirect effects in the multiple 
mediator model with all four factors simultaneously tested both underlying mechanisms while 
taking into account a possible association between them (Figure 4).  
 
Figure 5. Multiple mediation analysis: effects of mental health on hand washing via 
psychosocial factors (mediators). 
We calculated specific indirect (a*b), direct (c’), and total effects (c) of mental health on change 
to hand-washing behavior. First, the specific indirect effects (a*b) are the effects of poor versus 
good mental health condition (predictor) via psychosocial factors (mediators) on hand washing 
behavior (outcome). Our findings showed significant specific indirect effects via the feelings 
(b=-.063, CI -.129 to -.002) and difficult-soap (b=-.079, CI -.139 to -.032) factors, which 
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explain the underlying relationship between mental health and hand-washing behavior after the 
intervention.  
That is, the influence of mental health on hand-washing behavior is mediated by two factors, 
feelings and difficulty in getting enough soap for hand-washing. The feelings factor is lower in 
people with poor mental health than in those with good mental health; consequently, they also 
wash hands with soap less often, even after the intervention. The difficult-soap factor is higher 
in people with poor mental health than in those with good mental health; consequently, they 
wash hands with soap less often after intervention. Second, the direct effect (c’) quantifies the 
effect of mental health on hand washing independent of the effects of mediators on hand 
washing. This direct effect is not significant, because it is mediated by the psychosocial feelings 
and difficult-soap factors. The total effect, the sum of the direct effect and the specific indirect 
effects of mental health, on hand washing with soap was significant but negative. This means 
that those with poor mental health washed their hands less often on average than those with 
good mental health (the effect of mental health on mediators which in turn influence hand 
washing). In summary, the mediation analysis revealed an underlying mechanism; the direct 
effect between mental health and hand-washing is not significant, but the specific indirect 
effects via the psychosocial feelings and difficult soap factors explain hand washing after the 
intervention, which depends on the mental health condition of the respondent. 
Discussion 
Interpretation of results 
This longitudinal study investigated the influence of mental health on changes to behavior 
motivational drivers and consequently to changes in hand-washing behavior at key times after 
the intervention. The aim of our study was to provide recommendations for NGOs and 
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governments in developing countries on how to design specific evidence-based behavior 
change interventions by integrating people’s mental health treatment with addressing behavior 
change in hand washing with soap at key times. 
Almost a third of respondents in our study population in rural Malawi reported poor mental 
health – in line with previous studies in Malawi (Stewart et al., 2009; Udedi, 2014). 
Our first research question was whether there are differences in changes to hand-washing 
behavior between people with good mental health and those with poor mental health after the 
behavior change intervention. In line with our expectations, we found a significant negative 
association between poor mental health and changes in self-reported hand-washing behavior 
after the behavior change intervention. Hand washing in people with poor mental health 
improved less after the intervention than it did in people with good mental health.  
Our second research question was whether there are differences in changes to RANAS 
psychosocial factors between people with good mental health and those with poor mental 
health. We found significant differences in changes to two psychosocial factors: the belief that 
hand washing is more expensive (the belief-expensive factor) and for experiencing positive 
feelings while washing hands with soap (the feelings factor). The changes in the belief-
expensive factor decreased more in people with good mental health than in people with poor 
mental health.  In contrast, the feelings factor increased more in people with good mental health 
than in people with poor mental health. In general, people with good mental health experience 
more positive feelings than people with poor mental health. People differ in their emotional 
experiences, abilities to differentiate emotions, and emotion regulation (Barrett, Gross, 
Christensen, & Benvenuto, 2001). People with poor mental health, especially mood disorders, 
are less able to express and discriminate emotions (Ciarrochi, Deane, & Anderson, 2002). They 
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often report difficulties in identifying emotions (Rude & McCarthy, 2003), or show an absence 
of emotion (i.e., flat affect, blunted affect, apathy) (WHO, 1992). Previous research has shown 
that emotional dysregulation has a negative impact on mental health (Berking & Wupperman, 
2012). 
Additionally, people with poor mental health are more inclined to believe that hand washing 
with soap is expensive. According to our findings, the group of people with poor mental health 
are also the more vulnerable part of the population: they experience more hunger, suffer more 
from diarrhea, are more anxious about the future health situation of their families, and are more 
likely to be illiterate and unmarried. This is in line with previous studies showing that risk 
factors of mental disorders include insecure access to key resources such as food (Cole & 
Tembo, 2011; Jones, 2017; Patel & Kleinman, 2003), hunger and malnutrition (Weaver & 
Hadley, 2009), and illiteracy (Araya et al., 2001). This may explain why people with poor 
mental health are more likely to believe that hand washing is expensive, because they have 
fewer resources and are more vulnerable (Rogers, 2010; Slekiene & Mosler, 2018a). People 
with poor mental health experience fewer positive emotions (WHO, 2005), which in turn leads 
to a lower change to hand washing and to liking of hand washing than those with good mental 
health.  
Our third research question was whether RANAS psychosocial factors mediate the relationship 
between mental health and hand-washing behavior after the intervention. Only the feelings and 
difficult-soap factors were found to be significant mediators between mental health and hand 
washing after the behavior change intervention. People with poor mental health experience 
fewer positive emotions while washing hands than those with good mental health, which in turn 
influences their handwashing behavior.  This is not surprising, because poor mental health is 
Chapter 3 
 
79 
 
directly related to emotional condition. Healthy emotion regulation and expression play a key 
role in good mental health, and these are impaired in people with poor mental health (Berking 
& Wupperman, 2012). The difficulty in getting enough soap for hand-washing in people with 
poor mental health is not surprising either and closely mirrors symptoms of depression. This 
can substantially impair daily activities and behavior, such as hand washing with soap in 
vulnerable people (WHO, 2005).  
The link between mental health and hand washing after behavior change intervention was 
mediated by feelings and difficult-soap factors. In summary, our finding that mental health 
affects mediators which in turn influence hand-washing behavior coheres with a range of other 
studies and underlines the need to consider mental health in WASH programs. 
Practical implications 
The findings of this study can be used for developing projects and in emergencies for several 
reasons. First, mental health assessment should be included in WASH surveys. The SRQ-20 
self-report questionnaire is an easy screening tool to measure mental health in the field surveys 
and does not require psychological training for data collectors. Second, vulnerable people with 
poor mental health should receive mental health treatment before or parallel with interventions 
on hand washing in order to increase their positive emotions. Next, specific interventions from 
the RANAS catalog of behavior change techniques (Mosler & Contzen, 2016) targeting the 
belief-expensive, feelings, and difficult-soap factors would be more effective after the mental 
health treatment for people with poor mental health. In general, the intervention targeting poor 
mental health would make any behavior change intervention more successful for vulnerable 
populations with a significant proportion of people with poor mental health before a behavior 
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change intervention on hand washing. We believe that this research is especially relevant to 
emergency contexts, such as natural disasters, conflict situations, and disease outbreaks. 
Previous research shows that specific therapies at population level have a positive effect on 
mental health, and they have been successfully applied in refugee camps in Africa for treatment 
of depression and anxiety in vulnerable populations (e.g. narrative exposure therapy, NET: 
(Gwozdziewycz & Mehl-Madrona, 2013; Neuner et al., 2008); or group-based interpersonal 
therapy, IPT-G: (Bolton et al., 2003; Petersen et al., 2012; Verdeli et al., 2003). 
Conclusions 
Our study confirmed the association between mental health condition and change in hand 
washing with soap after a behavior change intervention. Study results also revealed differences 
between people with good mental health and those with poor mental health in two psychosocial 
factors, the belief that hand washing is more expensive and experiencing positive feelings while 
washing hands with soap. The perception of difficulties in getting enough soap for hand 
washing is another important mechanism that explains the lower participation of people with 
poor mental health in daily activities, such as hand washing with soap. Additionally, the study 
results showed that the mediation analysis method is useful for discovering and testing possible 
underlying causal relationships in psychological constructs and confirmed that emotions play a 
key role in the changes that people with poor mental health undergo in hand washing with soap. 
Overall, our findings underlines the need to include consideration of mental health when 
planning public health interventions.  Further research is needed to confirm our study results.
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General Discussion 
The aim of this thesis was to uncover the underlying mechanisms and effects of mental health 
on WASH-related behaviors and its consequent impact on the effectiveness of behavior change 
interventions in WASH sector. Three studies were conducted to investigate the effects of mental 
health on latrine coverage, safe drinking water collection, transportation and storage, and hand 
washing in rural Malawi.  
The first research study, presented in Chapter 1, aimed to characterize the last non-owners of a 
latrine using the theory of the diffusion of innovations (Rogers, 2010). It identified which of 
the psychosocial and context factors underlying latrine construction are relevant to the last non-
owners of latrines in order to understand the mechanisms explaining this behavior. The second 
research study, presented in Chapter 2, examined the relationship between mental health and 
safe drinking-water collection, transportation, and storage behaviors, and it elaborated the 
moderation effects of mental health on the relationship between psychosocial factors of the 
RANAS model (Mosler, 2012; Mosler & Contzen, 2016) and water-related behaviors. The 
purpose of these two cross-sectional research studies was to design more effective evidence-
based interventions for WASH-related behaviors by taking the effects of mental health into 
account.  
The third research study, presented in Chapter 3, revealed the underlying mechanisms 
influencing the change in hand-washing behavior after the intervention and the key role of 
emotions. The aim of the longitudinal study included in the present thesis was to determine 
whether behavior change interventions especially hand-washing, differently depending on the 
recipients’ mental health condition. Consequently, the results of all three studies can be used to 
increase the effectiveness of interventions, which should tackle mental health in vulnerable 
populations as well. 
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The following discussion includes an overview of the results, main findings, and general 
limitations and strengths of this research. Further, its contributions and practical implications 
are discussed. Suggestions for future research and general conclusions close this chapter. 
Overview of the main findings 
The first study (Chapter 1) elaborated the contextual and psychosocial factors, including mental 
health and leadership, that explain latrine building, identified the differences between the 
owners and last non-owners of latrines, and characterized the last non-owners using 
psychological theories. The findings confirmed assumptions derived from the theory of 
diffusion of innovation (Rogers, 2010): The last part of the population to adopt latrine 
ownership, termed laggards, have fewer economic resources and perceive latrine building as 
expensive and needing time and effort (instrumental beliefs). The study results revealed that 
laggards live in smaller groups, communicate less with other people about latrine building, are 
less influenced by village leaders, are socially vulnerable (younger and less educated) and have 
more impaired mental health.  Thus, mental health is negatively associated with latrine building 
behavior, although this association was not highlighted in the published version of the article. 
The results of the study suggest that laggards feel more vulnerable to contracting diseases, are 
less aware of norms in the village (descriptive norm), feel less personally obliged(personal 
norm) to build a latrine, and are less confident in their ability (recovery self-efficacy) to rebuild 
a latrine after damage through floods. This study confirmed that these characteristics are similar 
to those found for laggards in other countries and contexts by previous studies (M. W. Jenkins 
& Cairncross, 2010; Moser & Mosler, 2008). However, it is important to identify the 
population-specific contextual and psychosocial mechanisms underlying responses to 
innovation. The study indicated that the diffusion of innovations theory can be combined with 
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the RANAS approach to take into account contextual factors in vulnerable populations, 
especially mental health, when designing evidence-based behavior change interventions.  
The second research study (Chapter 2) investigated the relationship between mental health and 
safe drinking water collection, transportation, and storage. First, the study results showed that, 
in line with other studies from Malawi (Stewart et al., 2008; Udedi, 2014), around 27% of the 
study population had impaired mental health. The study results also showed that those with 
impaired mental health experience more hunger, suffer more from diarrhea, and are more 
anxious about the future health situation of the family. This part of the population is also less 
likely to be literate or married. Second, the study results revealed significant predictors of water 
collection behaviors: Perception of difficulty, long distance, and forgetting result in less 
frequent drinking water collection from safe water wells. In contrast, the perception of others’ 
behavior in households and villages (descriptive norm), paying more attention to water 
collection (remembering), and communicating more with other people about this activity all 
result in more frequent safe water collection. Moreover, water transportation and storage in 
specific containers with lids was positively influenced by others’ behavior (descriptive norm) 
in households and by communication with other people. The RANAS model was able to explain 
74.6% of the variance in safe drinking-water collection behavior and 40.6% of the variance in 
transportation and storage behavior (adjusted R2). The second study confirmed that the RANAS 
model predicts safe drinking water collection, transportation, and storage behaviors very well, 
which is in line with previous research in other countries and contexts (Lilje et al., 2015; Lilje 
& Mosler, 2017; Sonego et al., 2013; Stocker & Mosler, 2015). As expected, the results of the 
second study revealed a negative association between impaired mental health and safe water 
collection behavior, but not between impaired mental health and water transportation and 
storage in a specific container with lid. Only households possessing containers with lids for 
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water collection were included in the analysis (30%), which suggests that impaired mental 
health has no direct influence on the use of a container that is already available in the household. 
Additionally, the results revealed that the effects of the perception of others’ behavior 
(descriptive norm) in the village, paying attention, and forgetting on safe drinking water 
collection were moderated by mental health: The effects of these psychosocial factors among 
people with impaired mental health was significantly higher than their effects among people 
with good mental health. Commitment only influenced the behavior of people with impaired 
mental health; however, higher rates of commitment predicted lower frequency of safe water 
collection. This phenomenon could be explained by psychological reactance theory (Brehm, 
1966), which postulates that reactance leads to behavioral, affective, and cognitive effects in 
people. The pressure exerted by commitment could result in reactance and lower water 
collection from safe wells in people affected by impaired mental health but would have no 
influence on people with good mental health. Although safe water transportation and storage 
behaviors were not directly affected by impaired mental health, some predictors of desired 
behavior were moderated by mental health condition. The perceived severity of contracting a 
disease significantly predicted water collection and storage behavior only in people with 
impaired mental health. In contrast, the belief effort (instrumental belief) was a significant 
predictor only in people with good mental health but did not influence people with impaired 
mental health. The (dis-)approval of others’ (injunctive norm) predicted the behavior of both 
groups but negatively influenced people with impaired mental health and positively influenced 
people with good mental health. Again, the normative pressure triggered reactance (Brehm, 
1966) in a part of the population with impaired mental health. Lastly, significant differences 
were found in perceived vulnerability, beliefs (time and distance), ability (difficult water), 
remembering, and commitment between people with impaired mental health and those with 
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good mental health. These results suggest higher vulnerability, tiredness, low self-efficacy, and 
difficulties in concentration in people with impaired mental health, which are the symptoms of 
depression and anxiety (WHO, 1992). The differences in factors underlying water 
transportation and storage behavior were not significant. This was contrary to our expectations; 
however, perhaps this behavior needs no extra effort and concentration for those who already 
own specific containers with lids. They made the decision to buy a container with lid to collect 
drinking water before, and no additional concentration is needed to use the container 
subsequently. In summary, the second study indicated that the WASH-related behaviors of 
people with impaired mental health differ from those of people with good mental health. This 
is why mental health assessment in a vulnerable population is needed in parallel with 
psychosocial factors to develop more effective evidence-based behavior change interventions 
that target water behaviors. 
The third research study (Chapter 3) highlighted how mental health changes the influence of 
behavior change interventions on handwashing and revealed the key role of emotions 
underlying behavior change. Around a quarter of the assessed population was identified as 
having impaired mental health, which is again in line with other findings from Malawi (Stewart 
et al., 2010; Udedi, 2014). As expected, study results confirmed a significant negative 
association between impaired mental health and changes in hand-washing behavior after the 
intervention. The results also showed that hand-washing interventions have a different impact 
depending on the mental health condition of the respondents. Among people with impaired 
mental health, hand-washing improved less after behavior change intervention than among 
people with good mental health. The differences between people with good mental health and 
those with impaired mental health in changes to some RANAS psychosocial factors were also 
confirmed by longitudinal study results. People with impaired mental health differ in changes 
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to their beliefs about the hand-washing monetary costs (instrumental beliefs) and experience of 
positive feelings while washing hands with soap (affective beliefs). Their belief that hand-
washing with soap is expensive decreased less after the behavior change intervention than in 
people with good mental health. In contrast, the experience of positive emotions while washing 
hands with soap increased less in those identified as having impaired mental health. This is in 
line with previous research that suggests that people with impaired mental health, especially 
mood disorders, lack the ability to express and discriminate emotions (Ciarrochi et al., 2002) 
and thus have difficulties in identifying emotions (Rude & McCarthy, 2003). They also show 
apathy and an absence of emotion (WHO, 1992). Lastly, the study results confirmed that the 
relationship between mental health and hand-washing after the behavior change intervention 
was mediated by changes in affective beliefs (factor feelings) and the ability to obtain enough 
soap for hand washing (factor difficult soap). Past research suggests that emotion regulation 
plays a key role in mental health (Berking & Wupperman, 2012), which then affects the 
influence of behavior change interventions. Populations with impaired mental health 
experience fewer positive emotions (WHO, 2005), which leads to lower changes in affective 
beliefs, which in turn leads to lower changes in hand-washing with soap after the intervention 
than in those with good mental health. The WHO’s finding was confirmed by the present study. 
Experiencing difficulty in obtaining enough soap for hand-washing also mirrors the symptoms 
of depression, and both emotional and ability aspects can affect daily activities and behavior in 
vulnerable people (WHO, 2005). Overall, the third study’s results provide additional support 
that mental health assessment and interventions implemented parallel to hand-washing 
interventions would make hand-washing interventions more effective. 
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Overall, and in line with my assumptions, the research presented in this thesis provides strong 
evidence that impaired mental health exerts a negative impact both on WASH-related behaviors 
and on the effectiveness of interventions.  
Strengths and limitations 
Many research studies in different countries have focused on behavior motivators and 
contextual factors influencing changes to desirable WASH-related behaviors. This thesis was 
the first to examine the link between mental health and WASH-related behaviors using 
psychological theories. The second strength of the research presented here is the application of 
the RANAS model (Mosler, 2012) and its contribution to previous research predicting and 
changing desirable health behaviors via psychosocial factors using behavior change techniques 
(BCTs) in developing countries (Contzen, Meili, & Mosler, 2015; Friedrich et al., 2018; Inauen 
& Mosler, 2014; Lilje & Mosler, 2017; Nunbogu, Harter, & Mosler, 2019). A further strength 
of the research is its use of large samples in all research studies and of the validated Chichewa 
version of the self-reported questionnaire (SRQ-20) for mental health assessment. The 
applicability and validity of the SRQ-20 have already been confirmed in many developing 
countries (Ali, Ryan, & De Silva, 2016; Hanlon et al., 2008; Nakimuli-Mpungu et al., 2012; 
Scholte, Verduin, van Lammeren, Rutayisire, & Kamperman, 2011) and post-disaster contexts 
(Stratton et al., 2014; van der Westhuizen, Wyatt, Williams, Stein, & Sorsdahl, 2016). Next, 
this thesis confirmed that the theory of diffusion of innovations (Rogers, 2010) can be 
effectively combined with the RANAS model (Mosler, 2012) to develop evidence-based 
behavior change interventions targeting the last part of population to adopt an innovation. 
Further, the thesis uncovered interaction effects between impaired mental health and daily water 
behaviors and confirmed previous findings from peri-urban Zimbabwe (Slekiene & Mosler, 
2018b). An additional strength of the research presented here is the investigation of the key 
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mediating role of emotions (affective beliefs), and ability on the relationship between mental 
health and changes in hand-washing after an intervention. The influence of emotions on those 
with impaired mental health mirrors the symptoms of depression (WHO, 1992). Altogether, the 
present thesis provides a unique contribution about the underlying mechanisms by which 
mental health influences WASH-related behaviors in a vulnerable population; this 
understanding could be used to make behavior change interventions more effective. 
The first limitation of the research presented in the thesis was that the first two studies are cross-
sectional and thus do not allow causal inferences to be drawn; only in the last study was a 
longitudinal research design applied (Rindfleisch, Malter, Ganesan, & Moorman, 2008).  A 
limitation of the data collection method used in the field is that participants were recruited 
randomly using the random route method (Arber, 2001; Bauer, 2016). However, participation 
in the interview was voluntary. Next, while latrine coverage and ownership of specific 
containers with lids for water transport and storage were observed, other WASH-related 
outcomes, such as water collection and hand washing, were obtained through self-reports, 
which tend to over-report (Contzen, De Pasquale, & Mosler, 2015). One further limitation of 
this work is that all the studies present field research conducted in rural Malawi; the thesis as a 
whole may thus suffer from somewhat limited internal validity. Further research is needed in 
other countries and contexts to confirm the results presented here. The papers included in this 
thesis are addressed to public health practitioners, so some less precise psychological 
terminology was used, and statistical explanations were tailored to a broader audience; some 
consequent lack of technical detail in these aspects might also be considered a possible 
limitation of the thesis.  I close this section by encouraging future studies to conduct similar 
research in other countries and contexts and to elaborate the links between mental health and 
General Discussion 
 
 
89 
 
WASH-related behaviors, for instance the influence of nutritional factors such as hunger and 
malnutrition. 
Practical implications 
Practical implications for mental health 
The main implication of all three research studies included in the thesis is that mental health 
assessment is strongly recommended and should be included in WASH surveys in developing 
countries. The mental health measure used here, SRQ-20 (Beusenberg et al., 1994), was 
developed by the WHO and can be easily applied in field surveys by data collectors without a 
psychological or medical background. The SRQ-20 has been validated in many developing 
countries, as I mentioned above in the strengths and limitations section. 
The results presented here suggest that both vulnerable populations containing a significant 
proportion of individuals with impaired mental health and populations affected by adversity 
will benefit from interventions for mental health before or parallel to behavior change 
interventions for WASH-related behaviors. These can mitigate mental disorders and increase 
the positive emotions of affected people, thus rendering WASH interventions more effective.  
Several research studies from developing countries have scaled up psychological mental health 
interventions and shown positive effects on mental health among vulnerable individuals and 
communities affected by adversity (WHO, 2017b). Narrative exposure therapy (NET; 
(Gwozdziewycz & Mehl-Madrona, 2013; Neuner et al., 2008) and group-based interpersonal 
therapy (IPT-G; (Petersen et al., 2012) were both successfully implemented in refugee camps 
to prevent and treat trauma, anxiety, and depression. These therapies are effective and cost-
effective treatments that can be facilitated by therapeutically trained non-professionals without 
psychological or medical background. Further mental health interventions include the Thinking 
Healthy approach suggested and developed by the WHO for the prevention and treatment of 
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perinatal depression (WHO, 2015b); its effectiveness and cost-effectiveness has been shown by 
research from India and Pakistan in rural and urban settings (Sikander et al., 2015). 
Additionally, previous research suggests a positive influence of physical activity on mental 
health (Allen, Balfour, Bell, & Marmot, 2014; Fox, 1999; Penedo & Dahn, 2005). Interventions 
promoting physical activity should be implemented in refugee settings, schools, and 
communities as recommended by the WHO, taking into account the various age groups (WHO, 
2015a). 
Practical implications for WASH-related behavior change 
As I described in the strengths and limitations section, the applicability of the RANAS model 
(Mosler, 2012) to predict and change target behaviors via psychosocial factors using BCTs has 
been confirmed by many research studies in developing countries. These results show that the 
RANAS methodology (Mosler & Contzen, 2016) can increase the effectiveness of evidence-
based interventions on WASH-related behaviors aiming to prevent diarrhea diseases. 
The research presented in my thesis suggests data-driven behavior change strategies that use 
specific communication channels and BCTs from the RANAS catalog (Mosler & Contzen, 
2016) for the last nonowners of latrines, for water collection, transportation and storage, and 
for hand-washing at key times. The proposed strategies include community meetings, home 
visits, and posters as communication channels with these behavior change interventions:  
1) hardware promotion (latrine building), social influence/ persuasion and social support for 
latrine construction (targeting only last nonowners of a latrine) (Annex A2.1);  
2) information and planning intervention, social influence/ persuasion and communication for 
safe drinking water collection, and transportation and storage behaviors (Annex A2.2); 
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3) hardware promotion (construction of handwashing facility), fostering of positive emotions 
(affective beliefs), social influence and social support to increase handwashing with soap 
(Annex A2.3). 
General conclusions 
This thesis presents research that confirms and highlights the strong need to consider mental 
health in WASH programs in developing countries aiming to prevent diarrhea. WASH-related 
behaviors, which include drinking safe water, building sanitation facilities, and washing hands 
with soap and water at critical times, are influenced in various ways by people’s mental health 
condition, as the studies included in this thesis confirm. However, the present thesis also 
proposes the development and implementation of behavior change interventions aiming to 
increase desirable WASH-related behaviors using evidence and the RANAS methodology to 
make them effective and easy to evaluate. 
The thesis is relevant for policy makers, NGOs, and researchers for several reasons. It gives a 
broader holistic view of the interplay of psychosocial motivators, environment, mental health, 
and health-related behaviors, which in turn could influence behavior change and the 
effectiveness of interventions. This research provides valuable practical implications derived 
from evidence-based research and contributes knowledge about the underlying mechanisms by 
which mental health influences WASH-related behaviors in a vulnerable population.   
I believe that this research is especially relevant to emergency contexts, such as natural 
disasters, conflict situations, and disease outbreaks, and to people and communities affected 
more generally by adversity. I strongly recommend the inclusion of mental health screening in 
surveys at population level in addition to assessing psychosocial factors and the implementation 
of therapeutic interventions for mental health at scale.
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Tilley, E., Strande, L., Lüthi, C., Mosler, H.-J., Udert, K. M., Gebauer, H., & Hering, J. G. 
(2014). Looking beyond technology: an integrated approach to water, sanitation and 
hygiene in low income countries. In: ACS Publications. 
Udedi, M. (2014). The prevalence of depression among patients and its detection by primary 
health care workers at Matawale Health Centre (Zomba). Malawi Medical Journal, 
26(2), 34-37.  
Van der Westhuizen, C., Wyatt, G., Williams, J. K., Stein, D. J., & Sorsdahl, K. (2016). 
Validation of the self reporting questionnaire 20-item (SRQ-20) for use in a low-and 
References 
 
98 
 
middle-income country emergency centre setting. International journal of mental 
health and addiction, 14(1), 37-48.  
Verdeli, H., Clougherty, K., Bolton, P., Speelman, L., LINCOLN, N., Bass, J., . . . Weissman, 
M. M. (2003). Adapting group interpersonal psychotherapy for a developing country: 
experience in rural Uganda. World Psychiatry, 2(2), 114.  
Wang, X.-H. F., & Howell, J. M. (2010). Exploring the dual-level effects of transformational 
leadership on followers. Journal of applied psychology, 95(6), 1134.  
Weaver, L. J., & Hadley, C. (2009). Moving beyond hunger and nutrition: a systematic 
review of the evidence linking food insecurity and mental health in developing 
countries. Ecology of food and nutrition, 48(4), 263-284.  
WHO. (1992). The ICD-10 classification of mental and behavioural disorders: clinical 
descriptions and diagnostic guidelines (Vol. 1): World Health Organization. 
WHO. (1996). The PHAST initiative: Participatory Hygiene and Sanitation Transformation: 
a new approach to working with communities. Retrieved from  
WHO. (2000). The world health report 2000: health systems: improving performance: World 
Health Organization. 
WHO. (2005). Promoting mental health: concepts, emerging evidence, practice: a report of 
the World Health Organization, Department of Mental Health and Substance Abuse in 
collaboration with the Victorian Health Promotion Foundation and the University of 
Melbourne: Geneva: World Health Organization. 
WHO. (2013). Mental Health Action Plan 2013-2020. ISBN 978 92 4 150602 1 Geneva 
Switzerland. In. 
WHO. (2014). Social determinants of mental health: World Health Organization. 
WHO. (2015a). Global recommendations on physical activity for health. 2010. In. 
WHO. (2015b). Thinking healthy: a manual for psychosocial management of perinatal 
depression, WHO generic field-trial version 1.0, 2015 (9754004110). Retrieved from  
WHO. (2017a). http://www.who.int/mental_health/management/depression/en/ Accessed 18 
Dec 2017.  
WHO. (2017b). Scalable psychological interventions for people in communities affected by 
adversity. WHO, Geneva.  
WHO. (2018a). Mental Dissorders. https://www.who.int/en/news-room/fact-
sheets/detail/mental-disorders.  
WHO. (2018b). Mental health atlas 2017. In. Geneva: World Health Organization. 
WHO, & Unicef. (2013). Ending preventable child deaths from pneumonia and Diarrhoea by 
2025: the integrated global action plan for pneumonia and Diarrhoea (GAPPD).  
Wolf, J., Prüss‐Ustün, A., Cumming, O., Bartram, J., Bonjour, S., Cairncross, S., . . . De 
France, J. (2014). Systematic review: assessing the impact of drinking water and 
sanitation on diarrhoeal disease in low‐and middle‐income settings: systematic review 
and meta‐regression. Tropical Medicine & International Health, 19(8), 928-942.  
Wood, A., & Mayer, J. (2006). Malawi Poverty and Vulnerability Assessment: Investing in 
our Future. Washington DC: World Bank.  
Workman, C. L., & Ureksoy, H. (2017). Water insecurity in a syndemic context: 
understanding the psycho-emotional stress of water insecurity in Lesotho, Africa. 
Social science & medicine, 179, 52-60.  
Wright, J., Gundry, S., & Conroy, R. (2004). Household drinking water in developing 
countries: a systematic review of microbiological contamination between source and 
point‐of‐use. Tropical Medicine & International Health, 9(1), 106-117.  
References 
 
99 
 
Wutich, A., & Ragsdale, K. (2008). Water insecurity and emotional distress: coping with 
supply, access, and seasonal variability of water in a Bolivian squatter settlement. 
Social science & medicine, 67(12), 2116-2125.  
Annex 
100 
 
Annex A1: Questionnaires 
A1: Questionnaire and observations for latrine construction, water collection transportation 
and storage, and handwashing  
general 
factor 
detailed 
factor Item no Survey EN 
C
od
e Choices EN 
Intro-
duction     
Hello, my name is _________and I work 
for Red Cross in collaboration with 
Eawag, the Swiss Institute for Water 
Research. We lead an investigation on 
behavior related to sanitation and 
household hygiene. In addition to your 
community, this survey takes place in 
other places in the district of Kasungu. 
The purpose of this investigation is to 
know about your daily hand-washing 
practices and sanitation situation to 
improve thereafter, the hygiene and 
sanitation situation in Malawi. If you 
agree, I would like to ask you some 
questions concerning drinking water 
collection and storage, hand-washing 
and sanitation to know your thoughts and 
attitudes concerning health and 
sanitation conditions in your home. Our 
interview will last approximately one 
hour. You can help us better if you 
answer as honestly and accurately as 
possible. Please help us understand what 
the real situation is! The participation 
contains no risk for you. We will 
question you about what you think and 
do during your day. All information is 
anonymous and confidential. 
Participation in the survey is voluntary.   
  A1  1 Yes 
    A1   2 No 
      
Dear respondent, before we start with 
Interview, we want to underline that we 
are not the implementers of Red Cross 
and we do not provide subsidies or 
money. Therefore you now have the 
chance to express your personal opinion 
and honest believes about the following 
questions.   
      Basic Information     
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general 
info 
interview  S1 Date of the Interview   
general 
info 
interview  S5 Name of the group village (GVH) 1 Chikhang`ombe 
    S5   2 Kapelula 
    S5   3 Chinyanga 
    S5   4 Chimwaye 
    S5   5 Msulira 
general 
info 
interview  S6 Enter Household ID here    
      Participant information     
general 
info 
responde
nt  P101 What is your Name? All names!   
general 
info 
responde
nt  P102 Please choose gender. 1 female 
    P102   2 male 
general 
info 
responde
nt  P103 How old are you?   
    P104 Mobile number of respondent   
general 
info 
responde
nt  P105 
What is your relationship to the head of 
household? 1 spouse 
    P105   2 daughter 
    P105   3 mother 
    P105   4 sister 
    P105   5 son 
    P105   6 father 
    P105   7 brother 
    P105   9 
is the head of 
household 
general 
info 
responde
nt  P106 What is your marital status? 1 married 
    P106   2 single 
    P106   3 widowed 
    P106   4 cohabiting 
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    P106   5 divorced/separated 
    P106   6 polygam married 
general 
info 
responde
nt  P108 How many years did you go to school?   
general 
info 
responde
nt  P109 
What is the highest school level you 
finished? 0 
Did not go to 
school at all 
    P109   7 
Did not completed 
primary school 
    P109   1 
Primary school 
finished 
    P109   2 
Secondary school 
finished 
    P109   3 
University 
finished 
general 
info 
responde
nt  P110 Are you able to read and write? 1 yes 
    P110   2 no 
general 
info 
responde
nt  P111 Are you able to read? 1 yes 
    P111   2 no 
      Household Information     
general 
info hh  P112 
How many people live in this 
household…?   
general 
info hh  P112a … in total?   
general 
info hh  P112b … adults, 18 and older?   
general 
info hh  P112c … children between 5 and 17?   
general 
info hh  P112d … children below 5 years?   
general 
info hh  P113 What is your religion? 1 Muslim 
    P113   2 Christian 
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general 
info hh  P114 
What is your household`s main source 
of income? 1 farming 
    P114   2 trading 
    P114   3 employed 
    P114   4 day laborer 
    P114   5 fishing 
general 
info hh  P116 
What is the average monthly income of 
your family in Malawi-Kwacha 
(MWK)?   
general 
info hh  P117 
Do you own or rent the house you live 
in? 1 own 
    P117   2 rent 
    P118 Does your household have...   
    P118a ... radio? 1 Yes 
    P118a   0 No 
    P118b ... TV? 1 Yes 
    P118b   0 No 
    P118c ... electricity? 1 Yes 
    P118c   0 No 
    P118d ... mobile phone? 1 Yes 
    P118d   0 No 
    P118e ... running water? 1 Yes 
    P118e   0 No 
      Latrine use     
Intro-
duction     
We would like to know some things 
about your personal latrine use habit and 
that of the members of your household. 
Please try to answer each question as 
precisely as you can.   
general 
informati
on 
Defecation 
practice P201 
Which is your practice for defecation? 
Interviewer: Ask for every option and 
explicit for 'other' practices. 1 own latrine 
    P201   2 shared latrine 
    P201   3 open defecation 
    P201   4 public latrine 
    P201   5 plastic bag 
    P201   6 Cathole 
    P201a 
INTERVIEWER:  Please decide in 
reference to the question above if the 
respondent does: 1 
Use the latrine 
exclusively 
    P201a   2 
Open defecation 
exclusively 
    P201a   3 
Use the latrine 
AND does open 
defecation 
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      Latrine Use Intention     
Intention   P345a 
How strongly do you intend to use a 
latrine for defecation?  1 not at all  
    P345a   2 somewhat  
    P345a   3 rather  
    P345a   4 quite a lot 
    P345a   5 very much 
      Latrine construction     
      
In the following section we would like to 
ask you some questions about the 
construction of latrines.   
general 
info 
Latrine 
Owner-
ship P501a Does your household have a latrine? 1 Yes 
    P501a   2 No 
  
Household 
has no 
Latrine   Household has NO latrine     
Self-
Regulatio
n 
Action 
Knowledg
e P501 
Could you tell us how a safe latrine is 
correctly constructed?  1 
Latrine should not 
be constructed 
near water sources 
such as wells be 
causes of 
contamination. 
    
P501 
  2 
Latrine should not 
be constructed 
near houses 
because of 
contamination. 
    
P501 
  3 
Dig a hole, ca. 
man high. 
    
P501 
  4 
The Pit should be 
reinforced with 
wood, stones, 
concrete rings or 
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other solid 
materials 
    
P501 
  5 
Construct a solid 
slap or squat plate 
    
P501 
  6 
Super structure 
made of straw or 
more solid 
materials  
    
P501 
  7 
Latrine should be 
man high 
    
P501 
  8 
Roof made of 
straw or more 
solid materials 
    
P501 
  9 
Door or curtain 
for more privacy. 
    
P501 
  10 
There should be 
water and soup or 
ash for 
handwashing 
general 
info Reasons 
P503 What were the reasons for your decision 
not to build a latrine? 1 no money 
    P503   2 will move soon 
Norms 
Descriptiv
e N. P504 
At that point of your decision, how 
many members of your community had 
already constructed a latrine? 1 
(Almost) nobody 
(0%) 
    P504   2 
Some of them 
(25%) 
    P504   3 
Half of them 
(50%) 
    P504   4 
Most of them 
(75%) 
    P504   5 
(Almost) all of 
them (100%) 
Intention   
P505 Do you plan to construct your own 
latrine within the next 12 months? 1 yes 
    P505   2 no 
Intention   
P506 How strongly do you intend to construct 
an own latrine within the next year? 1 not at all 
    P506   2 somewhat 
    P506   3 rather 
    P506   4 quite a lot 
    P506   5 very much 
Willingne
ss to pay   
P507 What would be the maximum amount 
you would be willing to pay for the 
construction of a latrine in Malawi-
Kwacha (MWK)?   
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household 
has a 
latrine   Household has a latrine     
general 
info Reasons 
P509 What were the reasons for your decision 
to construct your latrine? 1 easy to use 
    P509   2 secure 
    P509   3 hygienic 
    P509   4 near the house 
    P509   5 have privacy 
    
P509 
  6 
hard to find a 
place for open 
defecation 
Norms 
Descriptiv
e N. P510 
At that point of your decision, how 
many members of your community had 
already constructed a latrine? 1 
(Almost) nobody 
(0%) 
    P510   2 
Some of them 
(25%) 
    P510   3 
Half of them 
(50%) 
    P510   4 
Most of them 
(75%) 
    P510   5 
(Almost) all of 
them (100%) 
Costs for 
a latrine   
P512 What was the amount you had to pay for 
the construction of your latrine in 
Malawi-Kwacha (MWK)?   
general 
info 
Village 
conditions P512a 
Are any parts of the village subject to 
flooding? 1 not at all 
    P512a   2 somewhat 
    P512a   3 rather 
    P512a   4 quite a lot 
    P512a   5 very much 
general 
info 
Village 
conditions P512b 
What are the general soil conditions like 
in the village? 1 Sandy 
    P512b   2 Clay 
    P512b   3 Rocky 
      Latrine Construction Attitude     
Annex 
 
 
107 
 
      
INTERVIEWER: Remember, that the 
respondent does NOT have a latrine. 
Please introduce the following section 
with: "Imagine you would have 
constructed a latrine and would use it for 
defecation instead of defecating in the 
open. What would be your opinion about 
the following questions?"   
Attitudes 
Affective 
B. 
P513a 
How proud are you of your own latrine? 1 not at all 
    P513a   2 somewhat 
    P513a   3 rather 
    P513a   4 quite a lot 
    P513a   5 very much 
Attitudes 
Affective 
B. 
P514a How satisfied are you with your own 
latrine 1 not at all 
    P514a   2 somewhat 
    P514a   3 rather 
    P514a   4 quite a lot 
    P514a   5 very much 
Attitudes 
Affective 
B. 
P516a Do you think you are more respected by 
your community because you have a 
latrine? 1 not at all 
    P516a   2 somewhat 
    P516a   3 rather 
    
P516a 
  4 quite a lot 
    P516a   5 very much 
Attitudes 
Instrument
al B. 
P517a Do you think that constructing a latrine 
is expensive? 1 not at all 
    P517a   2 somewhat 
    P517a   3 rather 
    P517a   4 quite a lot 
    P517a   5 very much 
Attitudes 
Instrument
al B. 
P518a How difficult is it to find the money to 
build a latrine? 1 not at all 
    P518a   2 somewhat 
    P518a   3 rather 
    P518a   4 quite a lot 
    P518a   5 very much 
Attitudes 
Instrument
al B. 
P519a How difficult is it to find the 
appropriate space to build a latrine? 1 not at all 
    P519a   2 somewhat 
    P519a   3 rather 
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    P519a   4 quite a lot 
    P519a   5 very much 
Attitudes 
Instrument
al B. 
P520a How difficult is it to find the time and 
effort to build a latrine? 1 not at all 
    P520a   2 somewhat 
    P520a   3 rather 
    P520a   4 quite a lot 
    P520a   5 very much 
Social 
Support   
P522a Who in your own household made the 
decision to build a latrine? 1 
the respondent 
him/herself 
    P522a   2 
the head of the 
family all alone 
    P522a   3 
all the males of 
the household 
together 
    P522a   4 
all adults of the 
household 
together 
    P522a   5 
the head of the 
family basically 
but the respondant 
feels she/he could 
influence 
Attitudes 
Affective 
B. P513b 
How proud would you be of your own 
latrine? 1 not at all 
    P513b   2 somewhat 
    P513b   3 rather 
    P513b   4 quite a lot 
    P513b   5 very much 
Attitudes 
Affective 
B. P514b 
How satisfied would you be with your 
own latrine 1 not at all 
    P514b   2 somewhat 
    P514b   3 rather 
    P514b   4 quite a lot 
    P514b   5 very much 
Attitudes 
Affective 
B. P516b 
Do you think you would be more 
respected by your community because 
you have a latrine? 1 not at all 
    P516b   2 somewhat 
    P516b   3 rather 
    P516b   4 quite a lot 
    P516b   5 very much 
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Attitudes 
Instrument
al B. P517b 
Would you think that constructing a 
latrine is expensive? 1 not at all 
    P517b   2 somewhat 
    P517b   3 rather 
    P517b   4 quite a lot 
    P517b   5 very much 
Attitudes 
Instrument
al B. P518b 
How difficult would it be to find the 
money to build a latrine? 1 not at all 
    P518b   2 somewhat 
    P518b   3 rather 
    P518b   4 quite a lot 
    P518b   5 very much 
Attitudes 
Instrument
al B. P519b 
How difficult would it be to find the 
appropriate space to build a latrine? 1 not at all 
    P519b   2 somewhat 
    P519b   3 rather 
    P519b   4 quite a lot 
    P519b   5 very much 
Attitudes 
Instrument
al B. P520b 
How difficult would it be to find the 
time and effort to build a latrine? 1 not at all 
    P520b   2 somewhat 
    P520b   3 rather 
    P520b   4 quite a lot 
    P520b   5 very much 
Social 
Support   
P522b Who in your own household would 
decide to build your latrine? 1 
the respondent 
him/herself 
    
P522b 
  2 
the head of the 
family all alone 
    
P522b   
3 
all the males of 
the household 
together 
    
P522b   
4 
all adults of the 
household 
together 
    
P522b   
5 
the head of the 
family basically 
but the respondent 
feels she/he could 
influence 
      Latrine Construction Norms     
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Norms 
Descriptiv
e N. P523 
How many people of your relatives 
constructed a latrine? 
1 
(Almost) nobody 
(0%) 
    P523 
  
2 
Some of them 
(25%) 
    P523 
  
3 
Half of them 
(50%) 
    P523 
  
4 
Most of them 
(75%) 
    P523 
  
5 
(Almost) all of 
them (100%) 
Norms 
Descriptiv
e N. P525 
How many people of your community 
constructed a latrine? 1 
(Almost) nobody 
(0%) 
    P525   2 
Some of them 
(25%) 
    P525   3 
Half of them 
(50%) 
    P525   4 
Most of them 
(75%) 
    P525   5 
(Almost) all of 
them (100%) 
Norms 
Injunctive 
N.   
Please now remember again the people 
whose opinion about health is important 
for you.   
Norms 
Injunctive 
N. P527 
How much do these persons approve 
that you construct a latrine for 
defecation? 1 not at all 
    P527   2 somewhat 
    P527   3 rather 
    P527   4 quite a lot 
    P527   5 very much 
Norms 
Injunctive 
N. P528 
Now please think about the persons 
from above. Did these persons try to 
influence you to construct a latrine for 
defecation?  1 not at all 
    P528   2 somewhat 
    P528   3 rather 
    P528   4 quite a lot 
    P528   5 very much 
Norms 
Injunctive 
N. P531a 
People who are important in the 
community, like a religious leader, how 
much does he approve that you 
construct a latrine? 1 not at all 
    P531a   2 somewhat 
    P531a   3 rather 
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    P531a   4 quite a lot 
    P531a   5 very much 
Norms 
Injunctive 
N. P531b 
People who are important in the 
community, like Chief of village, how 
much does he approve that you 
construct a latrine? 1 not at all 
    P531b   2 somewhat 
    P531b   3 rather 
    P531b   4 quite a lot 
    P531b   5 very much 
Norms 
Injunctive 
N. P531c 
People who are important in the 
community, like NGO workers, how 
much do they approve that you 
construct a latrine? 1 not at all 
    P531c   2 somewhat 
    P531c   3 rather 
    P531c   4 quite a lot 
    P531c   5 very much 
Norms 
Personal 
N. P532 
Do you feel a personal obligation to 
construct a latrine? 1 not at all 
    P532   2 somewhat 
    P532   3 rather 
    P532   4 quite a lot 
    P532   5 very much 
      Latrine Construction Abilities     
Abilities 
Self-
Efficacy P534 
How confident are you that you can 
construct a latrine even if this is difficult 
(e.g. because of flooding)? 1 not at all 
    P534   2 somewhat 
    P534   3 rather 
    P534   4 quite a lot 
    P534   5 very much 
Abilities 
Maintenan
ce Self-
Efficacy P535a 
Imagine that it is the rainy season and 
danger of flooding. How confident are 
you that you can keep using your 
latrine? 1 not at all 
    P535a   2 somewhat 
    P535a   3 rather 
    P535a   4 quite a lot 
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    P535a   5 very much 
Abilities 
Maintenan
ce Self-
Efficacy P535b 
Imagine that it is the rainy season and 
danger of flooding. How confident are 
you that you could keep using your 
latrine? 1 not at all 
    P535b   2 somewhat 
    P535b   3 rather 
    P535b   4 quite a lot 
    P535b   5 very much 
Abilities 
Recovery 
Self-
Efficacy P536 
Imagine that the latrine got damaged. 
How confident are you to repair the 
latrine again? 1 not at all 
    P536   2 somewhat 
    P536   3 rather 
    P536   4 quite a lot 
    P536   5 very much 
      
Latrine Construction Coping 
Planning     
Self-
Regulatio
n 
Coping 
Planning P537_1a 
Is there a problem that made it difficult 
to construct a latrine? 1 yes 
    P537_1a   2 no 
Self-
Regulatio
n 
Coping 
Planning P537_1aa Please tell me this problem. 1 lack of money 
    P537_1aa   2 
geographical 
position 
    P537_1aa   3 
geological 
situation 
    P537_1aa   4 
widow (lack of 
support) 
    P537_1aa   5 lack of time 
Self-
Regulatio
n 
Coping 
Planning P537_1b 
Is there a problem that makes it difficult 
to construct a latrine? 1 yes 
    P537_1b   2 no 
    P537_1b   3 
I don`t want to 
construct a latrine 
Self-
Regulatio
n 
Coping 
Planning 
P537_1b
b Please tell me this problem.   
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      Latrine Construction Commitment     
Commitm
ent   
P533 Do you feel committed to having a 
latrine? 
1 not at all 
    P533   2 somewhat 
    P533   3 rather 
    P533   4 quite a lot 
    P533   5 very much 
      Latrine Construction Communication     
Latrine 
construct
ion 
Communic
ation P540 
How often do you talk about latrine 
construction with others? 1 Never 
    P540   2 Seldom 
    P540   3 Sometimes 
    P540   4 Often 
    P540   5 Very often 
  
Communic
ation P540a 
How often are others talking about 
latrine construction? 1 Never 
    P540a   2 Seldom 
    P540a   3 Sometimes 
    P540a   4 Often 
    P540a   5 Very often 
      Health status     
      
The next section asks for general 
information on your current health 
status, your families disease history, and 
your personal thoughts on the topic of 
diarrhea.  
  
Health 
Situation   P801 
How satisfied are you with the current 
health situation of your family? 1 not at all 
    P801   2 somewhat 
    P801   3 rather 
    P801   4 quite a lot 
    P801   5 very much 
Health 
Situation   P802 
How anxious are you about the future 
health situation of your family? 1 not at all 
    P802   2 somewhat 
    P802   3 rather 
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    P802   4 quite a lot 
    P802   5 very much 
Health 
Situation   P804 
How frequently does your youngest 
child suffer from diarrhea? 1 never  
    P804   2 1-5 times a year 
    P804   3 6-10 times a year 
    P804   4 once a month 
    P804   5 
several times a 
month 
    P804   6 
more than one day 
per week 
    P804   99 no child 
Health 
Situation   P805 
How frequently do you suffer from 
diarrhea? 1 never  
    P805   2 1-5 times a year 
    P805   3 6-10 times a year 
    P805   4 once a month 
    P805   5 
several times a 
month 
    P805   6 
more than one day 
per week 
Hunger Hunger P805a Do you suffer from hunger often? 1 Never 
    P805a   2 Seldom 
    P805a   3 Sometimes 
    P805a   4 Often 
    P805a   5 Very often 
      Risk Perception - awareness     
Risk 
Percept. 
Vulnerabil
ity P806 
In general, how high do you think is the 
risk that you get diarrhea? 1 No risk 
    P806   2 Little risk 
    P806   3 Medium risk 
    P806   4 High risk 
    P806   5 Very high risk 
Risk 
Percept. 
Vulnerabil
ity P806a 
How likely is it that you get diarrhea if 
you DO NOT protect yourself with 
regular hand washing with soap and 
water at key times? 1 Not at all 
    P806a   2 A little 
    P806a   3 Medium 
    P806a   4 Likely 
    P806a   5 Very likely 
Annex 
 
 
115 
 
Risk 
Percept. 
Vulnerabil
ity P811a 
If you defecate openly, how high is the 
risk to get diarrhea? 1 No risk 
    P811a   2 Little risk 
    P811a   3 Medium risk 
    P811a   4 High risk 
    P811a   5 Very high risk 
Risk 
Percept. Severity P813 
Imagine that you contracted diarrhea 
how severe would be the impact on your 
life in general? 1 not severe 
    P813   2 little severe 
    P813   3 quite severe 
    P813   4 severe 
    P813   5 very severe 
Risk 
Percept. Severity P815 … your economic situation? 1 not severe 
    P815   2 little severe 
    P815   3 quite severe 
    P815   4 severe 
    P815   5 very severe 
      Mental Health SRQ-20 (WHO)     
   In the last four weeks…   
Mental 
Health   M901 Do you often have headaches? 1 Yes 
    M901   0 No 
Mental 
Health   M902 Is your appetite poor?  1 Yes 
    M902   0 No 
Mental 
Health   M903 Do you sleep badly? 1 Yes 
    M903   0 No 
Mental 
Health   M904  Are you easily frightened?  1 Yes 
    M904   0 No 
Mental 
Health   M905 Do your hands shake?  1 Yes 
    M905   0 No 
Mental 
Health   M906 Do you feel nervous, tense or worried?  1 Yes 
    M906   0 No 
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Mental 
Health   M907 Is your digestion poor? 1 Yes 
    M907   0 No 
Mental 
Health   M908 Do you have trouble thinking clearly? 1 Yes 
    M908   0 No 
Mental 
Health   M909 Do you feel unhappy? 1 Yes 
    M909   0 No 
Mental 
Health   M910 Do you cry more than usual?  1 Yes 
    M910   0 No 
Mental 
Health   M911 
Do you find it difficult to enjoy your 
daily activities?     1 Yes 
    M911   0 No 
Mental 
Health   M912 
Do you find it difficult to make 
decisions?  1 Yes 
    M912   0 No 
Mental 
Health   M913 Is your daily work suffering?   1 Yes 
    M913   0 No 
Mental 
Health   M914 
Are you unable to play a useful part in 
life?  1 Yes 
    M914   0 No 
Mental 
Health   M915 Have you lost interest in things?  1 Yes 
    M915   0 No 
Mental 
Health   M916 
Do you feel that you are a worthless 
person?  1 Yes 
    M916   0 No 
Mental 
Health   M917 
Has the thought of ending your life been 
on your mind?  1 Yes 
    M917   0 No 
Mental 
Health   M918 Do you feel tired all the time?  1 Yes 
    M918   0 No 
Mental 
Health   M919 
Do you have uncomfortable feelings in 
your stomach?   1 Yes 
    M919   0 No 
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Mental 
Health   M920 Are you easily tired?  1 Yes 
    M920   0 No 
      
Diarrhea Knowledge Test 
Potential diarrhea effects 
"In the following we talk about health 
issues. First, I will present you some 
potential body effects of diarrhea." 
"Could you please tell me for each 
whether it is a body effect of diarrhea or 
not?"   
Diarrhea 
Knowl. 
Body 
Effects P816a Cough 1 Yes 
    P816a   0 No 
    P816a   99 I don`t know 
Diarrhea 
Knowl. 
Body 
Effects P816b Loss of water and salt from the body 1 Yes 
    P816b   0 No 
    P816b   99 I don`t know 
Diarrhea 
Knowl. 
Body 
Effects P816c Fever 1 Yes 
    P816c   0 No 
    P816c   99 I don`t know 
Diarrhea 
Knowl. 
Body 
Effects P816d Three or more loose stools per day 1 Yes 
    P816d   0 No 
    P816d   99 I don`t know 
      Potential causes     
      
"Can you tell me what causes diarrhea? 
Could you please tell me for each 
following aspects whether it is a cause 
or not?"   
Diarrhea 
Knowl. Causes P817a Food touched by an infected person  1 Yes 
    P817a   0 No 
    P817a   99 I don`t know 
Diarrhea 
Knowl. Causes P817b 
Contact with the saliva of an infected 
person 1 Yes 
    P817b   0 No 
    P817b   99 I don`t know 
Diarrhea 
Knowl. Causes P817c Shaking hands with an infected person 1 Yes 
    P817c   0 No 
    P817c   99 I don`t know 
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Diarrhea 
Knowl. Causes P817d Water contaminated by bacteria 1 Yes 
    P817d   0 No 
    P817d   99 I don`t know 
Diarrhea 
Knowl. Causes P817e Defecate in the open 1 Yes 
    P817e   0 No 
    P817e   99 I don`t know 
Diarrhea 
Knowl. Causes P817g Been cursed by someone 1 Yes 
    P817g   0 No 
    P817g   99 I don`t know 
Diarrhea 
Knowl. Causes P817h Been the subject of envy 1 Yes 
    P817h   0 No 
    P817h   99 I don`t know 
      Potential preventions     
      
"Now I will present you some potential 
preventive measures against diarrhea."   
      
"Could you please tell me for each 
whether it is a preventive measure or 
not?"   
Diarrhea 
Knowl. Prevention P818a 
Drink treated water (e.g. chlorinated, 
filtered, boiled)  1 Yes 
    P818a   0 No 
    P818a   99 I don`t know 
Diarrhea 
Knowl. Prevention P818b Use latrines for defecation 1 Yes 
    P818b   0 No 
    P818b   99 I don`t know 
Diarrhea 
Knowl. Prevention P818c Drink oral rehydration salt 1 Yes 
    P818c   0 No 
    P818c   99 I don`t know 
Diarrhea 
Knowl. Prevention P818d Wash hands with soap after eating 1 Yes 
    P818d   0 No 
    P818d   99 I don`t know 
      Handwashing Behavioral Measures     
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Hand 
washing  Behavior   
In following we will talk about 
handwashing practices at key times. The 
key times are after using the toilet and 
before eating.   
Hand 
washing  Behavior HW701 
Before you eat, how often do you wash 
your hands with soap and water? 1 
(Almost) at no 
time 
    HW701   2 At times  
    HW701   3 Half of the times  
    HW701   4 Most of the times 
    HW701   5 
(Almost) each 
time 
Hand 
washing  Behavior HW702 
After you defecated, how often do you 
wash your hands with soap and water? 1 
(Almost) at no 
time 
    HW702   2 At times  
    HW702   3 Half of the times  
    HW702   4 Most of the times 
    HW702   5 
(Almost) each 
time 
Hand 
washing  Behavior HW710 
In general, why do you wash your hands 
with soap and water? 1 
Against bacteria 
(to avoid bacteria/ 
germs/ microbes) 
    HW710   2 
Against diarrhea/ 
cholera 
    HW710   3 
To protect our 
children/ baby 
from diarrhea/ 
cholera 
    HW710   4 Against dirt/ smell 
    HW710   5 
Compliance/ 
obligation (they 
told me so/ I have 
to do it) 
    HW710   6 
Habit (it's what 
I'm used to/ what I 
have always done/ 
it's a habit 
    HW710   7 
Against sickness / 
infection 
    HW710   8 
To protect health/ 
life/ body 
    HW710   9 
Because of 
hygiene 
    HW710   10 
Group behavior 
(everyone does it) 
    HW710   99 Don’t know 
      Handwashing Habit Measures     
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Hand 
washing  Habit HW703 
Do you wash your hands with soap and 
water at key moments frequently? 1 not at all 
    HW703   2 somewhat 
    HW703   3 rather 
    HW703   4 quite a lot 
    HW703   5 very much 
Hand 
washing  Habit HW704 
Do you wash your hands with soap and 
water without thinking?  1 not at all 
    HW704   2 somewhat 
    HW704   3 rather 
    HW704   4 quite a lot 
    HW704   5 very much 
Hand 
washing  Habit HW705 
Do you wash your hands with soap and 
water automatically? 1 not at all 
    HW705   2 somewhat 
    HW705   3 rather 
    HW705   4 quite a lot 
    HW705   5 very much 
Hand 
washing  Habit HW706 
Do you think washing hands with soap 
and water is something you have been 
doing for a long time? 1 not at all 
    HW706   2 somewhat 
    HW706   3 rather 
    HW706   4 quite a lot 
    HW706   5 very much 
Hand 
washing  Habit HW707 
How much do you feel that you wash 
your hands with soap and water as a 
matter of habit? 1 not at all 
    HW707   2 somewhat 
    HW707   3 rather 
    HW707   4 quite a lot 
    HW707   5 very much 
Hand 
washing  Habit HW708 
Do you feel weird if you do not wash 
your hands with soap and water? 1 not at all 
    HW708   2 somewhat 
    HW708   3 rather 
    HW708   4 quite a lot 
    HW708   5 very much 
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Hand 
washing  Habit HW709 
Do you start washing your hands with 
soap and water before you realize you 
are doing it? 1 not at all 
    HW709   2 somewhat 
    HW709   3 rather 
    HW709   4 quite a lot 
    HW709   5 very much 
      Communication     
Hand 
washing  
Communic
ation Co819 
How often do you talk about hand 
washing with soap and water with 
others? 1 Never 
    Co819   2 Seldom 
    Co819   3 Sometimes 
    Co819   4 Often 
    Co819   5 Very often 
Hand 
washing  
Communic
ation Co820 
How often do you talk about health, 
diarrhea, and cholera with others? 1 Never 
    Co820   2 Seldom 
    Co820   3 Sometimes 
    Co820   4 Often 
    Co820   5 Very often 
      Attitudes regarding Handwashing     
Attitudes 
Instrument
al At600 
How effortful do you think is washing 
hands with soap and water? 1 not at all 
    At600   2 somewhat 
    At600   3 rather 
    At600   4 quite a lot 
    At600   5 very much 
Attitudes 
Instrument
al At601 
How time consuming do you think it is 
to always wash hands with soap and 
water? 1 not at all 
    At601   2 somewhat 
    At601   3 rather 
    At601   4 quite a lot 
    At601   5 very much 
Attitudes 
Instrument
al At601a 
Do you think that the hand washing 
facility is far away from your usual area 
of activity? 1 not at all 
    At601a   2 somewhat 
    At601a   3 rather 
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    At601a   4 quite a lot 
    At601a   5 very much 
Attitudes 
Instrument
al At601b 
How expensive is it for you to always 
wash hands with soap and water? 1 not at all 
    At601b   2 somewhat 
    At601b   3 rather 
    At601b   4 quite a lot 
    At601b   5 very much 
Attitudes   At602 
How certain are you that always 
washing hands with soap and water 
prevents you and your family from 
getting diarrhea? 1 not at all 
    At602   2 somewhat 
    At602   3 rather 
    At602   4 quite a lot 
    At602   5 very much 
Attitudes 
Affective 
beliefs At603 
How much do you like always washing 
hands with soap and water? 1 not at all 
    At603   2 somewhat 
    At603   3 rather 
    At603   4 quite a lot 
    At603   5 very much 
      Norms regarding Handwashing     
Norms 
Descriptiv
e N604 
How many people of your household 
always wash hands with soap and 
water? 1 (almost) nobody 
    N604   2 some of them  
    N604   3 half of them 
    N604   4 most of them 
    N604   5 
(almost) all of 
them 
Norms 
Descriptiv
e N605 
How many people of your village 
always wash hands with soap and 
water? 1 (almost) nobody 
    N605   2 some of them  
    N605   3 half of them 
    N605   4 most of them 
    N605   5 
(almost) all of 
them 
Norms Injunctiv N606 
People who are important to you like 
your family members, friends, NGO 
workers or Pastor, how much they 
approve that you always wash your 
hands with soap and water? 1 not at all 
    N606   2 somewhat 
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    N606   3 rather 
    N606   4 quite a lot 
    N606   5 very much 
Norms Personal N607 
How strong do you feel a personal 
obligation to yourself to always wash 
hands with soap and water? 1 not at all 
    N607   2 somewhat 
    N607   3 rather 
    N607   4 quite a lot 
    N607   5 very much 
      Abilities regarding Handwashing     
Abilities   Ab608 
How sure are you that you can always 
wash your hands with soap and water? 1 not at all 
    Ab608   2 somewhat 
    Ab608   3 rather 
    Ab608   4 quite a lot 
    Ab608   5 very much 
Abilities   Ab609 
How difficult is to get much water as 
you need to always wash hands with 
soap and water? 1 not at all 
    Ab609   2 somewhat 
    Ab609   3 rather 
    Ab609   4 quite a lot 
    Ab609   5 very much 
Abilities   Ab610 
How difficult is to get much soap as you 
need to always wash hands with soap 
and water? 1 not at all 
    Ab610   2 somewhat 
    Ab610   3 rather 
    Ab610   4 quite a lot 
    Ab610   5 very much 
Abilities   Ab611 
How difficult is to find the time to 
always wash hands with soap and 
water? 1 not at all 
    Ab611   2 somewhat 
    Ab611   3 rather 
    Ab611   4 quite a lot 
    Ab611   5 very much 
Abilities   Ab612 
How confident are you that you can 
wash hands with soap and water, even if 
you have to walk some distance to reach 
the next hand washing facility? 1 not at all 
    Ab612   2 somewhat 
    Ab612   3 rather 
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    Ab612   4 quite a lot 
    Ab612   5 very much 
      
Self-regulation regarding 
Handwashing     
Self-
regulatio
n   Sr613 
How much do you pay attention to 
always have enough soap at home to 
wash hands with soap and water? 1 not at all 
    Sr613   2 somewhat 
    Sr613   3 rather 
    Sr613   4 quite a lot 
    Sr613   5 very much 
Self-
regulatio
n   Sr614 
When you think about the last 24 hours: 
How often did it happen that you forgot 
to wash your hands with soap and 
water? 1 not at all 
    Sr614   2 somewhat 
    Sr614   3 rather 
    Sr614   4 quite a lot 
    Sr614   5 very much 
Self-
regulatio
n   Sr615 
How important is it for you to wash 
hands with soap and water? 1 not at all 
    Sr615   2 somewhat 
    Sr615   3 rather 
    Sr615   4 quite a lot 
    Sr615   5 very much 
Self-
regulatio
n   Sr616 
How committed do you feel to wash 
hands with soap and water? 1 not at all 
    Sr616   2 somewhat 
    Sr616   3 rather 
    Sr616   4 quite a lot 
    Sr616   5 very much 
      
Barriers & coping plan regarding hand 
washing     
Barriers-
Coping Water Br617 
Do you have a plan what to do so that 
you always have water for hand 
washing? 0 No plan 
    Br617   1 
Plan, please 
specify 
    Br617a Plan, please specify 1 
Ask nighbor, 
relatives, other 
    Br617a   2 Fetch water (soon) 
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    Br617a   3 Rub with colths 
    Br617a   4 
Eat with spoon/ 
fork 
Barriers-
Coping Soap Br618 
Do you have a plan what to do so that 
you always have soap for hand 
washing? 0 No plan 
    Br618   1 
Plan, please 
specify 
    Br618a Plan, please specify 1 
Ask neighbor, 
relatives, other 
    Br618a   2 
Wash only with 
water 
    Br618a   3 Use sand/ ash 
    Br618a   4 
Eat with spoon/ 
fork 
      Leadership     
    L000 
In following we will talk about leaders 
in your community. Please think about 
hygiene behavior such as latrine 
construction. 
Open question! Could you tell me who 
is the leader in your community?   
Leadersh
ip 
Communic
ating 
expectatio
ns  L100 
Do they encourage you to set goals for 
yourself to construct a latrine? 1 Yes 
    L100   0 No 
    L101 
Do they express expectations (or 
intentions) that you have to construct 
your own latrine? 1 Yes 
    L101   0 No 
    L102 
Do they show confidence in your ability 
(or potential) to construct a latrine? 1 Yes 
    L102   0 No 
    L103 
Do they encourage you to apply your 
abilities (to use your talents) related to 
the latrine construction? 1 Yes 
    L103   0 No 
Leadersh
ip 
Follower 
developme
nt  L104 
Do they help you to grow your capacity 
to construct your own latrine? 1 Yes 
    L104   0 No 
    L105 
Do they offer training to improve your 
ability to construct a latrine? 1 Yes 
    L105   0 No 
Annex 
 
 
126 
 
    L106 
Do they help you with background 
related to the latrine construction? 1 Yes 
    L106   0 No 
    L107 
Do they give feedback to grow your 
skill to construct your own latrine? 1 Yes 
    L107   0 No 
Leadersh
ip 
Intellectua
l 
stimulatio
n  L108 
Do they challenge you to think about 
old problems similar to latrine 
construction in new ways? 1 Yes 
    L108   0 No 
    L109 
Do they encourage you to think 
independent (free) about a latrine 
construction? 1 Yes 
    L109   0 No 
Leadersh
ip 
Personal 
recognitio
n  L110 
Do they endorse/ compliment (or "good 
word") you when you achieve (reach or 
work out) your goal to construct a 
latrine? 1 Yes 
    L110   0 No 
    L111 
Do they give you positive feedback 
(reaction) when you do well and 
construct your own latrine? 1 Yes 
    L111   0 No 
   
Collecting Drinking Water 
Behavioral Measures   
Collectin
g 
drinking 
water Behavior  
In following we will talk about 
collecting drinking water from safe 
well.   
Collectin
g 
drinking 
water Behavior WC698 
Can you show me a water container for 
water collection? 1 Yes 
  WC698  0 No 
Collectin
g 
drinking 
water Behavior WC698a 
Observe! What kind of water container 
it is? 1 Container with lid 
  WC698a  2 
Container without 
lid 
  WC698a  3 
Two containers or 
more with lid 
  WC698a  4 
Two containers or 
more without lid 
  WC699 
How many containers with water do you 
collect in a day? 99 I don`t know 
Annex 
 
 
127 
 
Collectin
g 
drinking 
water Behavior WC700 
From what kind of well do you 
normally collect drinking water? 1 
Piped water 
through house 
connection or yard 
tap 
  WC700  2 
Protected well or 
spring 
  WC700  3 
Unprotected well 
or spring 
  WC700  4 Protected fountain 
  WC700  5 
Unprotected dug 
well or spring 
  WC700  6 
Rainwater (into 
protected tank or 
cistern) 
  WC700  7 
Water taken 
directly from 
pond-water, 
stream unpro-
tected rainwater 
  WC700a 
How many containers of piped water 
through house connection or yard do 
you collect in a day? 99 I don`t know 
  WC700b 
How many containers with water from 
protected well or spring do you collect 
in a day? 99 I don`t know 
  WC700c 
How many containers with water from 
unprotected well or spring do you 
collect in a day? 99 I don`t know 
  WC700d 
How many containers with water from 
protected fountain do you collect in a 
day? 99 I don`t know 
  WC700e 
How many containers with water from 
unprotected dug well or spring do you 
collect in a day? 99 I don`t know 
  WC700f 
How many containers with rainwater do 
you collect in a day? 99 I don`t know 
  WC700g 
How many containers with water taken 
directly from pond-water, stream unpro-
tected rainwater do you collect in a day? 99 I don`t know 
Collectin
g 
drinking 
water Behavior WC701 How is the place called? 99 I don`t know 
Collectin
g 
drinking 
water Behavior WC702 How far is the water place away? 1 50 to 100 meters 
  WC702  2 100-200 meters 
  WC702  3 200-500 meter 
  WC702  4 
more than 500 
meters 
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  WC702  99 
there is none/I 
don't know 
Collectin
g 
drinking 
water Behavior WC703 
How often do you collect drinking water 
from safe well? 1 
(Almost) at no 
time 
  WC703  2 At times 
  WC703  3 Half of the times 
  WC703  4 Most of the times 
  WC703  5 
(Almost) each 
time 
Collectin
g 
drinking 
water Behavior WC704 
In general, why do you collect drinking 
water from safe well? 1 
Against bacteria 
(to avoid 
bacteria/germs/mi
crobes 
  WC704  2 
Against diarrhea/ 
cholera 
  WC704  3 
To protect our 
children/ baby 
from diarrhea/ 
cholera 
  WC704  4 Against dirt/ smell 
  WC704  5 
Compliance/ 
obligation (they 
told me so/ I have 
to do it) 
  WC704  6 
Habit (it's what 
I'm used to/ what I 
have always done/ 
it's a habit 
  WC704  7 
Against sickness / 
infection 
  WC704  8 
To protect health/ 
life/ body 
  WC704  9 
Because of 
hygiene 
  WC704  10 
Group behavior 
(everyone does it) 
  WC704  99 Don’t know 
      
   
Communication regarding Collecting 
Drinking Water from Safe Well   
Collectin
g 
drinking 
water 
Communi
cation WC819 
How often do you talk about collecting 
drinking water from safe well with 
others? 1 Never 
  WC819  2 Seldom 
  WC819  3 Sometimes 
  WC819  4 Often 
  WC819  5 Very often 
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Attitudes regarding Collecting 
Drinking Water from Safe Well   
Attitudes 
Instrument
al WC600 
How effortful do you think is collecting 
drinking water from safe well? 1 not at all 
  WC600  2 somewhat 
  WC600  3 rather 
  WC600  4 quite a lot 
  WC600  5 very much 
Attitudes 
Instrument
al WC601 
How time consuming do you think it is 
to always collect drinking water from 
safe well? 1 not at all 
  WC601  2 somewhat 
  WC601  3 rather 
  WC601  4 quite a lot 
  WC601  5 very much 
Attitudes 
Instrument
al WC602 
Do you think that the safe well of 
drinking water is far away from your 
usual area of activity? 1 not at all 
  WC602  2 somewhat 
  WC602  3 rather 
  WC602  4 quite a lot 
  WC602  5 very much 
Attitudes  WC603 
How certain are you that always 
drinking water from safe well prevents 
you and your family from getting 
diarrhea? 1 not at all 
  WC603  2 somewhat 
  WC603  3 rather 
  WC603  4 quite a lot 
  WC603  5 very much 
Attitudes 
Affective 
beliefs WC604 
How much do you like collecting 
drinking water from safe well? 1 not at all 
  WC604  2 somewhat 
  WC604  3 rather 
  WC604  4 quite a lot 
  WC604  5 very much 
      
   
Norms regarding Collecting Drinking 
Water from Safe Well   
Norms 
Descriptiv
e WC605 
How many people of your household 
always collect drinking water from safe 
well? 1 (almost) nobody 
  WC605  2 some of them 
  WC605  3 half of them 
  WC605  4 most of them 
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  WC605  5 
(almost) all of 
them 
Norms 
Descriptiv
e WC606 
How many people of your village 
always collect drinking water from safe 
well? 1 (almost) nobody 
  WC606  2 some of them 
  WC606  3 half of them 
  WC606  4 most of them 
  WC606  5 
(almost) all of 
them 
Norms Injunctiv WC607 
People who are important to you like 
your family members, friends, the chief 
of the village, NGO workers or Pastor, 
how much they approve that you always 
collect drinking water from safe well? 1 not at all 
  WC607  2 somewhat 
  WC607  3 rather 
  WC607  4 quite a lot 
  WC607  5 very much 
Norms Personal WC608 
How strong do you feel a personal 
obligation to yourself to always collect 
drinking water from safe well? 1 not at all 
  WC608  2 somewhat 
  WC608  3 rather 
  WC608  4 quite a lot 
  WC608  5 very much 
      
   
Abilities regarding Collecting 
Drinking Water from Safe Well   
Abilities  WC609 
How sure are you that you can always 
collect drinking water from safe well? 1 not at all 
  WC609  2 somewhat 
  WC609  3 rather 
  WC609  4 quite a lot 
  WC609  5 very much 
Abilities  WC610 
How difficult is to get as much drinking 
water as you need from safe well? 1 not at all 
  WC610  2 somewhat 
  WC610  3 rather 
  WC610  4 quite a lot 
  WC610  5 very much 
Abilities  WC612 
How difficult is to find the time to 
collect drinking water from safe well? 1 not at all 
  WC612  2 somewhat 
  WC612  3 rather 
  WC612  4 quite a lot 
  WC612  5 very much 
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Abilities  WC613 
How confident are you that you can 
have drinking water from safe well, 
even if you have to walk some distance 
to reach the next safe well? 1 not at all 
  WC613  2 somewhat 
  WC613  3 rather 
  WC613  4 quite a lot 
  WC613  5 very much 
      
   
Self-regulation regarding Collecting 
Drinking Water from Safe Well   
Self-
regulatio
n  WC614 
How much do you pay attention to 
collecting drinking water from safe 
well? 1 not at all 
  WC614  2 somewhat 
  WC614  3 rather 
  WC614  4 quite a lot 
  WC614  5 very much 
Self-
regulatio
n  WC615 
When you think about the last 24 hours: 
How often did it happen that you forgot 
to collect drinking water from safe well? 1 not at all 
  WC615  2 somewhat 
  WC615  3 rather 
  WC615  4 quite a lot 
  WC615  5 very much 
Self-
regulatio
n  WC616 
How important is it for you to collect 
drinking water from safe well? 1 not at all 
  WC616  2 somewhat 
  WC616  3 rather 
  WC616  4 quite a lot 
  WC616  5 very much 
Self-
regulatio
n  WC617 
How committed do you feel to collect 
drinking water from safe well? 1 not at all 
  WC617  2 somewhat 
  WC617  3 rather 
  WC617  4 quite a lot 
  WC617  5 very much 
      
   
Barriers & Coping Plan regarding 
Collecting Drinking Water from Safe 
Well   
Barriers-
Coping Well WC618 
Do you have a plan what to do so that 
you always have drinking water from a 
safe well? 0 No plan 
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  WC618  1 
Plan, please 
specify 
  WC618a Plan, please specify 99 I don`t know 
      
   
Water Transportation and Storage 
Behavioral Measures   
Transport 
and 
storage 
water Behavior  
In following we will talk about 
transporting and storing water in a 
specific water container with lid.   
Transport 
and 
storage 
water Behavior WTS700 
How often do you transport and storage 
water in a specific water container with 
lid? 1 
(Almost) at no 
time 
  WTS700  2 At times 
  WTS700  3 Half of the times 
  WTS700  4 Most of the times 
  WTS700  5 
(Almost) each 
time 
Transport 
and 
storage 
water Behavior WTS701 
In general, why do you transport and 
storage water in a specific water 
container with lid? 1 
Against bacteria 
(to avoid 
bacteria/germs/mi
crobes 
  WTS701  2 
Against diarrhea/ 
cholera 
  WTS701  3 
To protect our 
children/ baby 
from diarrhea/ 
cholera 
  WTS701  4 Against dirt/ smell 
  WTS701  5 
Compliance/ 
obligation (they 
told me so/ I have 
to do it) 
  WTS701  6 
Habit (it's what 
I'm used to/ what I 
have always done/ 
it's a habit 
  WTS701  7 
Against sickness / 
infection 
  WTS701  8 
To protect health/ 
life/ body 
  WTS701  9 
Because of 
hygiene 
  WTS701  10 
Group behavior 
(everyone does it) 
  WTS701  99 Don’t know 
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Communication regarding Water 
Transportation and Storage in a 
specific water container with lid   
Transport
ing and 
storing 
water 
Communi
cation WTS819 
How often do you talk about 
transporting and storing water in a 
specific water container with lid with 
others? 1 Never 
  WTS819  2 Seldom 
  WTS819  3 Sometimes 
  WTS819  4 Often 
  WTS819  5 Very often 
      
   
Attitudes regarding Water 
Transportation and Storage in a 
specific water container with lid    
Attitudes 
Instrument
al WTS600 
How effortful do you think is 
transporting and storing water in a 
specific water container with lid? 1 not at all 
  WTS600  2 somewhat 
  WTS600  3 rather 
  WTS600  4 quite a lot 
  WTS600  5 very much 
Attitudes 
Instrument
al WTS601 
How time consuming do you think it is 
to always transport and storage water in 
a specific water container with lid? 1 not at all 
  WTS601  2 somewhat 
  WTS601  3 rather 
  WTS601  4 quite a lot 
  WTS601  5 very much 
Attitudes 
Instrument
al WTS602 
How expensive is it for you to always 
transport and storage water in a specific 
water container with lid? 1 not at all 
  WTS602  2 somewhat 
  WTS602  3 rather 
  WTS602  4 quite a lot 
  WTS602  5 very much 
Attitudes  WTS603 
How certain are you that always 
transporting and storing water in a 
specific water container with lid 
prevents you and your family from 
getting diarrhea? 1 not at all 
  WTS603  2 somewhat 
  WTS603  3 rather 
  WTS603  4 quite a lot 
  WTS603  5 very much 
Attitudes 
Affective 
beliefs WTS604 
How much do you like to transport and 
storage water in a specific water 
container with lid? 1 not at all 
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  WTS604  2 somewhat 
  WTS604  3 rather 
  WTS604  4 quite a lot 
  WTS604  5 very much 
      
   
Norms regarding Water 
Transportation and Storage in a 
specific water container with lid    
Norms 
Descriptiv
e WTS605 
How many people of your household 
always transport and storage water in a 
specific water container with lid? 1 (almost) nobody 
  WTS605  2 some of them 
  WTS605  3 half of them 
  WTS605  4 most of them 
  WTS605  5 
(almost) all of 
them 
Norms 
Descriptiv
e WTS606 
How many people of your village 
always transport and storage water in a 
specific water container with lid? 1 (almost) nobody 
  WTS606  2 some of them 
  WTS606  3 half of them 
  WTS606  4 most of them 
  WTS606  5 
(almost) all of 
them 
Norms Injunctiv WTS607 
People who are important to you like 
your family members, friends, the chief 
of the village, NGO workers or Pastor, 
how much they approve that you always 
transport and storage water in a specific 
water container with lid? 1 not at all 
  WTS607  2 somewhat 
  WTS607  3 rather 
  WTS607  4 quite a lot 
  WTS607  5 very much 
Norms Personal WTS608 
How strong do you feel a personal 
obligation to yourself to always 
transport and storage water in a specific 
water container with lid? 1 not at all 
  WTS608  2 somewhat 
  WTS608  3 rather 
  WTS608  4 quite a lot 
  WTS608  5 very much 
      
   
Ability regarding Water 
Transportation and Storage in a 
specific water container with lid    
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Abilities  WTS609 
How sure are you that you can always 
transport and storage water in a specific 
water container with lid? 1 not at all 
  WTS609  2 somewhat 
  WTS609  3 rather 
  WTS609  4 quite a lot 
  WTS609  5 very much 
Abilities  WTS612 
How difficult is to find the time to 
transport and storage water in a specific 
water container with lid? 1 not at all 
  WTS612  2 somewhat 
  WTS612  3 rather 
  WTS612  4 quite a lot 
  WTS612  5 very much 
      
   
Self-regulation regarding water 
transportation and storage in a specific 
water container with lid   
Self-
regulatio
n  WTS614 
How much do you pay attention to 
transporting and storing water in a 
specific water container with lid? 1 not at all 
  WTS614  2 somewhat 
  WTS614  3 rather 
  WTS614  4 quite a lot 
  WTS614  5 very much 
Self-
regulatio
n  WTS615 
When you think about the last 24 hours: 
How often did it happen that you forgot 
to transport and storage water in a 
specific water container with lid? 1 not at all 
  WTS615  2 somewhat 
  WTS615  3 rather 
  WTS615  4 quite a lot 
  WTS615  5 very much 
Self-
regulatio
n  WTS616 
How important is it for you to transport 
and storage water in a specific water 
container with lid? 1 not at all 
  WTS616  2 somewhat 
  WTS616  3 rather 
  WTS616  4 quite a lot 
  WTS616  5 very much 
Self-
regulatio
n  WTS617 
How committed do you feel to transport 
and storage water in a specific water 
container with lid? 1 not at all 
  WTS617  2 somewhat 
  WTS617  3 rather 
  WTS617  4 quite a lot 
  WTS617  5 very much 
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Barriers & Coping Plan regarding 
Water Transportation and Storage in 
a specific water container with lid    
Barriers-
Coping  WTS618 
Do you have a plan what to do so that 
you always have a specific water 
container with lid for water transporting 
and storage? 0 No plan 
  WTS618  1 
Plan, please 
specify 
  
WTS618
a Plan, please specify 99 I don`t know 
      
 
Hygiene Proxy Measures     
    P119 
Do you have a specific place and 
facility for hand washing?  1 Yes 
    P119   0 No 
    P119a Can you show it to me? 1 Yes 
    P119a   0 No 
    P119b 
Observe! Where is the hand washing 
facility/device (e.g. jerry can/mug) 
located?  1 
Inside or near the 
latrine 
    P119b   2 
Inside the house 
near the cooking 
place/fire 
    P119b   3 
Elsewhere in the 
house 
    P119b   4 
 Outside the house 
near the door 
    P119b   5 
 Elsewhere in the 
compound 
    P119c 
Observe! Is water present at the specific 
place? 1 Yes 
    P119c   0 No 
    P119d 
Observe! What device is used for water 
at the specific place? 1 Tippy tap 
    P119d   2 Mug/cup 
    P119d   3 Bucket 
    P119d   4 Jerry can 
    P119d   5 
Tap from running 
water 
    P119d   6 Other 
    P119e 
Observe! Is soap or detergent present at 
the specific place? 1 Yes 
    P119e   0 No 
      Observations (Spot-Checks) House     
      
INTERVIEWER: The following section 
is for observation purposes only. DO 
NOT READ THIS TO THE PERSON! 
Please ask to take a look around and   
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check statements according to your own 
judgement based on the joint definitions 
found in the training. If necessary, ask 
for the people to show you where their 
toilet is located. 
    SC1 
Are there human feces just outside the 
house? 1 yes 
    SC1   2 no 
    SC2 
Are there animal feces just outside the 
house? 1 yes 
    SC2   2 no 
    SC3 Are there animals outside the house? 1 yes 
    SC3   2 no 
    SC4 Are there animal feces inside the house? 1 yes 
    SC4   2 no 
    SC5 Are there human feces inside the house? 1 yes 
    SC5   2 no 
    SC6 How is the floor inside the house? 1 
clean, well swept, 
free from dirt 
    SC6   2 
quite clean, some 
dirt 
    SC6   3 
not swept, dirty 
floor 
    SC7 Is there garbage inside the house? 1 
yes, lying 
everywhere 
    SC7   2 
yes, organized in 
heaps 
    SC7   3 
yes, some in 
heaps, some lying 
around 
    SC7   4 no    
    SC8 
Are there animals near or in the cooking 
area? 1 yes 
    SC8   2 no 
    SC9 Are there animals inside the house? 1 yes 
    SC9   2 no 
    SC10 Are there flies inside the house? 1 yes 
    SC10   2 no 
    SC11 Are unwashed dishes present? 1 yes 
    SC11   2 no 
    SC12 Are the clean dishes stored  covered 1 yes 
    SC12   2 no 
    SC12   99 no dishes visible 
    SC13 
Are the clean dishes stored on an 
elevated position 1 yes 
    SC13   2 no 
    SC13   99 no dishes visible 
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    SC14 Is the cooked food covered? 1 yes 
    SC14   2 no 
    SC14   99 no food visible 
      Spot-Check Latrine     
    SC18 What is the floor (slab) constructed of? 1 Wood 
    SC18   2 Bamboo 
    SC18   3 cement 
    SC18   4 Earth  
    SC18   5 tile 
    SC34 Is the slab even and easy to sweep? 1 yes 
    SC34   2 no 
    SC35 
Are there any holes in the slab? Is there 
somewhere other than the defecating 
hole where you can see through into the 
pit? 1 yes 
    SC35   2 no 
    SC19 Is there a cover/lid for the hole? 1 Yes 
    SC19   2 No 
    SC19   3 not applicable 
    SC20 Is the cover/lid over the hole? 1 Yes 
    SC20   2 No 
    SC20   3 not applicable 
    SC27 
Can the cover be handled without risk 
of contamination 1 yes 
    SC27   2 no 
    SC27   3 not applicable 
    SC21 Is there a pan or squat plate? 1 Yes 
    SC21   2 No 
    SC22 What is the pan/ squat plate made of? 1 Wood 
    SC22   2 cement 
    SC22   3 Ceramic 
    SC22   4 tile 
    SC22   5 soil 
    SC23 
What is the latrine superstructure 
constructed of? 1 Wood 
    SC23   2 Bamboo 
    SC23   3 bricks 
    SC23   4 Tin 
    SC23   5 Plastic 
    SC23   6 Thatch 
    SC23   7 Cloth/Sack 
    SC23   9 straw 
    SC23   8 no wall 
    SC24 What is the latrine door constructed of? 1 Wood 
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    SC24   2 Bamboo 
    SC24   3 Plastic 
    SC24   4 Cloth/Sack 
    SC24   5 No Door 
    SC24   6 Metal 
    SC24   7 Tin 
    SC24   8 hard plastic 
    SC25 What is the latrine roof constructed of?  1 Thatch 
    SC25   2 Tin 
    SC25   3 Plastic 
    SC25   4 No roof 
    SC25   5 wood 
    SC25   6 cement 
    SC25   7 straw 
    SC28 
Privacy of latrine: how can the latrine 
be closed? 1 
no door, no 
privacy  
    SC28   2 
no door, but 
privacy is 
respected 
    SC28   3 
door can be closed 
but not locked 
    SC28   4 
door can be 
locked 
    SC29 
Privacy of latrine: how high is the 
fence? 1 waist-high 
    SC29   2 man-high 
    SC29   3 no fence 
    SC30 Cleanliness latrine 1 
clean: no dirt no 
feces 
    SC30   2 
somewhat clean: 
some dirt but no 
feces 
    SC30   3 
dirty: feces on 
slab 
    SC30   4 seems unused 
    SC31 
Is there a possibility to wash hands just 
outside the latrine? 1 yes 
    SC31   2 no 
    SC32 
What utensils are there for 
handwashing? 1 only water 
    SC32   2 only soap 
    SC32   3 water and soap 
    SC32   4 there was none 
    SC32   5 ash and water 
    SC36 Does the latrine smell? 1 yes, smell of feces 
    SC36   2 no smell of feces 
     Participant information – Debriefing   
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This was the last question. And the 
interview is now finished. Thank you 
very much for taking the time to talk 
with us. If you have any questions 
concerning the study please feel free to 
ask them. If you have any comments 
you want to make about hand-washing 
with soap, latrine use, latrine 
construction or open defecation please 
also let us know about it right now! 
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Annex A2: Intervention strategies 
A2.1 Intervention strategies for latrine construction 
Intervention 
strategy 
Behavior 
Change 
Techniques 
(BCT’s) 
BCT Description Communication 
Channels 
Mass 
Media  
Group One-
to-one 
1 Hardware 
Promotion 
Promotion to 
build 
infrastructure 
 
Help to find material and prompt to 
build a latrine. 
  X 
Prompt 
behavioral 
practice. 
Prompt participants to begin with 
building a latrine. 
  X 
2 Social 
Influence/ 
persuasion 
Inform about 
others‘ approval 
Point out that important others' 
support the latrine construction and 
disapprove open defecation. 
Important others may be family 
members, neighbors, famous persons. 
Their approval/ disapproval can be 
expressed by themselves or a Red 
Cross volunteer can inform about 
their opinion.  
 
  X 
Inform about, and 
access costs and 
benefits  
Provide information about costs and 
benefits of a latrine construction and 
conduct a cost-benefit analysis. This 
includes not only financial costs & 
benefits, but also health or social 
consequences and the entailed effort. 
Reward a person after latrine 
construction (material or social 
reward). 
  X 
3 Social 
support 
Organize social 
support. 
Prompt people to receive practical or 
verbal support from others’ (only 
vulnerable families). 
 
  X 
Prompt to talk 
about latrine 
construction'. 
 
Prompt NonOwners to talk about 
latrine construction with owners. 
  X 
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A2.2 Intervention strategies for safe drinking water collection, transport and storage 
Intervention 
strategy 
Behavior 
Change 
Techniques 
(BCT’s) 
BCT Description Communication 
Channels 
Mass 
Media  
Group One-
to-one 
1 Information 
and planning 
Step1: Inform 
about and assess 
personal risk 
Present assessments for each person 
in such a way that the person realizes 
that his/her health is at risk if the 
person does not collect water from the 
safe source and give individualized 
messages which focus on cumulative 
risk effects. It can be useful to request 
persons to assess their own or their 
family’s vulnerability to contract a 
disease.  
 
  X 
Step 2: Prompt 
specific planning 
and coping with 
barriers 
Stimulate participants not only to 
formulate what she/he will do, but 
also when, where, and how she/he 
intends to achieve his or her goals.  
Ask participants to identify and plan 
solutions to those barriers. 
Participants can think about strategies 
she/he has already used in previous 
situations or about new solutions. 
 
  X 
Step 3: Use 
memory aids and 
environmental 
prompts 
Prompt the participant to install 
memory aids so as to help to 
remember the new behavior and to 
trigger it in the right situation. A cue 
or memory aid is most effective if it is 
placed where the behavior is meant to 
happen.  
 
  X 
Step 4: Prompt 
behavioral 
practice and use 
arguments to 
bolster self-
efficacy 
Prompt participants to practice the 
safe water collection. This can be 
done in an organized setting like 
during community meeting.  
Convince participants that they will 
be able to perform the safe water 
collection e.g. by emphasizing that the 
person will succeed because similar 
others also have succeeded.  
 
 X  
2 Social 
Influence/ 
persuasion 
Inform about 
others' behavior 
Let people commit to safe water 
collection and make their 
commitment public. The commitment 
can be oral in front of an audience or 
written at a public place.  
 
 X  
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Inform about 
others‘ approval 
Point out that important others' 
support the collection of water from 
safe water source. Their approval can 
be expressed by themselves, or a Red 
Cross volunteer can inform about 
their opinion. Possible consequences 
of others’ approval can be 
highlighted.  
 
  X 
Increase personal 
importance -
provide a positive 
group identity 
Describe people already engaged in 
collection at safe water source in an 
attractive way, e.g. as modern and up-
to-date, to view the proposed behavior 
change as having a positive influence 
on one’s identity. People may aspire 
to be one of those positively described 
persons and therefore change 
behavior. 
  
 X  
Inform about, and 
access costs and 
benefits  
Provide information about costs and 
benefits of a behavior and conduct a 
cost-benefit analysis. This includes 
time and effort, and also health or 
social consequences and the entailed 
effort.  
 
  X 
3 Communi-
cation 
Prompt to talk to 
others about water 
use from safe 
water source. 
Invite participants to talk to others 
about the safe water use. 
 X  
 
A2.3 Intervention strategies for handwashing 
Intervention 
strategy 
Behavior 
Change 
Techniques 
(BCT’s) 
BCT Description Communication 
Channels 
Mass 
Media  
Group One-
to-one 
1 Hardware 
Promotion and 
Planning 
Promotion to 
build 
infrastructure 
 
Provide material and prompt to build 
a hand washing facility – e.g. tippy 
tap. 
 X  
Prompt specific 
planning 
Stimulate the participants to plan 
exactly and specific the maintenance 
of the hand washing facility. 
  X 
Use memory aids 
and 
environmental 
prompts 
 
Provide and encourage to hang-up a 
poster with clean hands close to the 
entrance of the latrine. 
  X 
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Intervention 
strategy 
Behavior 
Change 
Techniques 
(BCT’s) 
BCT Description Communication 
Channels 
Mass 
Media  
Group One-
to-one 
Prompt 
behavioral 
practice. 
Prompt participants to practice the 
new behavior – hand washing with 
soap and water at key times (repeated 
performance is crucial for habit 
building). 
 
  X 
2 Foster 
positive 
emotions 
Describe or 
prompt 
experience of 
positive feelings 
when washing 
hands with soap 
and water. 
Present hand washing as pleasant and 
ask the participant to describe the 
good feeling of washing hands with 
soap and water. Induce good emotion 
(smile during hand washing) and take 
picture of the participant and attach it 
next to the hand washing facility. 
 
  X 
3 Social 
Influence 
Inform about 
others' behavior 
Build a hand washing facility – tippy 
tap (strategy 1). Preferable placed at 
a visible spot to make sure that other 
family and community members can 
see it. 
 
  X 
Prompt public 
commitment/ 
Prompt to agree 
on a behavioral 
contract 
Let participants commit at a public 
meeting to wash hands with soap and 
water. They should receive a 
certificate with the written 
commitment. 
 
 X  
Inform about 
others‘ approval 
Provide posters with the picture of 
Red Cross worker washing hands 
with soap and water with the 
following text: ‘Red Cross and 
government of Malawi and chief of 
the village appreciate that you always 
wash hands with soap and water 
before eating and after using the 
toilet.’ 
 
X   
4 Social 
support 
Organize social 
support. 
Prompt people to receive practical or 
(verbal) emotional support from 
others’ (apply only for vulnerable 
families). 
 
 X  
Prompt to talk to 
others'. 
Prompt irregular Doers and 
NonDoers to talk about hand 
washing to others. 
 
 X  
Project pictures 
145 
 
Intervention and project pictures 
  
Figure 6. Interventions for latrine and handwashing facility building, and handwashing with 
soap: BCT 16: promotion to build infrastructure; BCT 26: prompt specific planning; BCT 8: 
foster positive emotions; BCT 34: use memory aids and environmental cues (Mosler & 
Contzen, 2016) (picture by Jurgita Slekiene). 
 
Figure 7. Intervention for handwashing. BCT 11: inform about others’ approval (Mosler & 
Contzen, 2016) (picture by Jurgita Slekiene). 
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Figure 8. Household in rural Malawi (picture by Jurgita Slekiene). 
 
Figure 9. Household interview (picture by Jurgita Slekiene). 
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Figure 10. Water collection in schools of rural Malawi (picture by Jurgita Slekiene). 
 
Figure 11. Handwashing in schools of rural Malawi (picture by Jurgita Slekiene).
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